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BOOTH 815 


A pre-set, delayed 
action, automatic control 
for sorting and distribyt- 
ing from conveyor lines 
dispatching systems 
and production gaging 
operations. BOOTH 


Wheel Forming 
Attachment. Pre- 

cision dressing at 

its best. Accu- 

racy to tenths 


of a thousandth 
in minutes” in- — 

stead of hours. y 
BOOTH 632 


Comparator with unusually wide 
range of application including 
internal and external diameters 
straightness, width, length, taper and 
out-of-roundness. BOOTH 8 
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Headquarters at West Hartford, or to our neares! 
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Division Wiles-Bement-Rond Company 

WEST HARTFORD 


Harmless granular 
chips instead of an 
noying painfu 
slivers from tough 
hard metals. Faster 


easier cutting ever 
at slower speeds 
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Editorial 


Cost-Cutting and 
the Tool Engineer 


HIS is written as more than 30,000 cost-minded executives 
are preparing to converge on Philadelphia to see and hear 
about the latest in methods and machines for cutting costs. 

The attendance at ASTE’s Cost-Cutting Exposition, the huge 
number of manufacturers who will exhibit are an overwhelming 
testimony to the importance of tool engineering and the fields it 
serves. 

At present, with high costs both of labor and materials, to say 
nothing of taxes, trans sportation and many other factors, em- 
phasis on reducing manufacturing costs has achieved consider- 
able popularity. The history of the tool engineer, way back 
through the ages, shows that cost-cutting has always been a pri- 
mary function of his work. 

Cost-cutting is an integral part of manufacturing and selling, 
because never is there justification for higher-than-necessary 
costs in production, administration or sales. 

Therefore the tool engineer is not partaking in a sporadic 
attempt to trim figures a bit. He is arming with new methods and 
machines for a new and more important phase of his continuing 
battle—a phase that is made more significant by the current 
need for larger markets which will absorb more goods and con- 
sequently maintain our economy at its present high level. 

Over 300 exhibitors are cooperating in this giant engineering 
forum; more than 20 technical speakers will describe practical 
operating methods. 
will carry this material back home with them will most certainly 
be in an advantageous position to approach problems with a bet- 
ter background and keener insight. 


The 30,000 tool engineers and guests who 
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A.S.T.E. SPACE 835 


See these fast-action machines cutting 
costs on jobs which are usually allotted 
to large, slow and expensive machines. 
HARDINGE production machines com- 
bine accuracy, high spindle speed and 


ease of operation. 


HARDINGE HC 
Chucking Machine 


TART AND STOP SPINDLE 


HARDINGE AQ 59 ane 
| | HARDINGE DSM59 Hand Screw Machine 


Second Operation Machine 


IRA. N. 
i | See each machine operating on | HARDINGE 
: actual production work . .Space 835 es 
- 
| 4 
| ~ 
| 

PEN COLLE 
| Collets, Feed Fingers, Pads, Form Tools for all Machine: 
Indicate 
2 For further information, use Reader Service Card. See pages 129-130. The Too! Engint! 


A.S.T.E. SPACE 835 


See for yourself how these related precision 
machine tools will cut costs in your tool room. 


| 7 HARDINGE tool room machines are modern 

in every respect... designed to give the 

X greatest degree of accuracy and speed of 
operation. 


| 
HARDINGE HL Tool Room Lathe 


HARDINGE DV 59 Lathe 


A.S.T.E. Space 701 


Indicate A-4-3-1 


For further information, use Reader Service Card. See pages 129-130. 3 


| | 

ie HARDINGE UM Universal Milling Machine 

_ “SO COURT CHUCK FOR ALL LATHES AND MILLERS INDEX FIXTURES 

peril 


Efficiency of 


Continuous BAND 
Now Extended to the MACHININ; 
of ALL SOLID MATERIALS 


New DoALL Band Machines and Cutting Thjjif 
for 1950 give up to 200% faster production cuttiz, 
and up to 100% longer tool life. Tough alloys ax 
other materials that have defied economical cuttin 
are now profitably machine 


DEMONSTRATION§ 
at A.S.T.E. SHO 
Philadelphia, April 10-14 


These latest Tool Room and Manuis 


turing Tools will be in operation 


materials demonstrating: 
Line Milling “Cool Grinding’ 
Line Grinding “Crush Grinding’ 


Friction Sawing Integrated Inspects 


DoALL Exhibit «121 and -125 


TOOL! 


Line Milling 
Line Grinding 
Contour Saw 
Friction 
Continuous 
Polishing 
Honing 


WRITE for literature and information 


Des Plaines, Ill., U.S.A. That will give you. . 
Cole DoAlt Des Plovnes FREE DEMONSTRATIONS IN YOUR PLA 


Representatwes DoALl Stores 
mm 50 Countries an Key Crtres 


No obligation, of cour: 


4 
Contour - matic — the first Band Machine an 
| or high speed ~ 
with @ complete line of SSS 
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threads 


BETTER 
FASTER | 


CHEAPER 
ting 
= LANDIS DIE HEADS cut tool cost by using chasers that are J NZ 
independent units. Worn or damaged chasers are reground or 
a replaced individually, without affecting the remaining chasers of ¥ yy Pe i 
nel the set. 

LANDIS DIE HEADS reduce tool inventories by cutting 
ONS both right- and left-hand threads with a single set of chasers 

Chasers are ground on both ends, the spring action in the die 
0 head is reversed, and either a right-hand or left-hand set of ie’ bend apa aaa 
10-14 chaser holders is used. automatic threading 
machines 


ie 3 LANDIS DIE HEADS cut all diameter threads with a con- 

e stant pitch and form within the rated range of the die head 
with a single set of chasers. Short thread lengths larger than 
, the rated diametrical range can be cut with the same die head 


equipped with over-size chaser holders. 
ng INTC 
4 LANDIS DIE HEADS use chasers that can be reground to 
pec e 80% of their length. Regrinding is a simple operation restoring 
the entire cutting edge and leading feature, yet retaining the 
125 


initial accuracy of pitch, diameter, and depth of cut. 


LANDIS DIE HEADS improve thread finish and cut pro- 
LANDMATIC—a stationary die 


duction costs by reducing chaser wear and breakage. ‘The tan- head with self-opening action 


U1 


for turret lathes 


gential position of the chaser to the work allows lateral absorption 
of cutting strains. Resulting reduced friction and vibration 
make higher cutting speeds possible without causing thread dis- 
tortion or chaser breakage. 


6 LANDIS DIE HEADS consistently produce threads accurate 

¢ for lead. Regrinding does not destroy the lead controlling fea- 
ture of the chasers. Thus this feature assures accurate pitch 
threads throughout the chaser’s life. 


7 LANDIS DIE HEADS are built to stay on the production line. 


Tough, high-carbon steel is used in all parts. Rigid construction 


° LANDEX—a revolving die head 
maintains accuracy, and minimizes wear of working parts. Landis 
Die Heads are furnished in two models, heat-treated or hardened- ther e spindle’ machines 
and-ground, depending on the application and quality of thread 
desired. 
ous | 
g 
WAYNESBORO - PENNA, 
A Indicate A-4-5-1 
PL April 
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Tapping problems are often encountered when spedd 


materials, odd sizes and types of threads, inaccessible 
work conditions, and/or high production require- 
ments are involved. Taps of special dimensions and 
designs are sometimes called for. 


Winter Tap Engineers are well seasoned and qualified 
to develop the most officient taps for your special 
applications. They will also help you get the most oud i 
these Winter “Balanced Action” Taps. The outstanding 
accuracy and quality of all Winter Taps, stock or 
special, makes them a sound investmen!. 


Winter makes all types and sizes of stock taps and dag 
as well as special threading tools. 


ALWAYS AT YOUR SERVICE 


YOUR LOCAL DISTRIBUTOR carries @ complete stock of 
WINTER Taps on his shelves—as close te your tapping 
problems at the telephone on your desk, 


WINTER BROTHERS COMPANY Division ef the Natienc!l Twist Drill and Too! 
Rochester, Michigon, U. S. A. Distribetors in Principal Cities © Branches in New York, Detroit, Chicago, ‘rout 


| | | WINTER TAPS opm 
| 
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COUNTERBORES AND 
INVERTED SPOTFACERS 


Counterboring is one of the most punishing metal cutting 
operations in the shop. Uneven starting surfaces and 
lack of support are often met with. 


National Interchangeable Counterbores and Inverted 
Spotfacers are designed to meet such conditions. 

Their sturdy construction, combined with simple inter- 
changeability and rigid alignment, makes them ideal tools 
for production counterboring and spotfacing. 


For especially difficult or unusual applications, design and 
field engineers are at your service. The complete 
National line includes Twist Drills, Reamers, Milling 


: Cutters, End Mills, Hobs, and Special Tools. 
fied 
Jing 


7 


“CALL YOUR DISTRIBUTOR” 


it is NATIONAL'S firm belief, based on long experience, 
that the local industria! distributor is the one best source 
for all staple industrial needs—including NATIONAL 
Metal Cutting Tools. 


TWIST DRILL AND TOOL COMPANY . Rochester, Michigan, U.S. A. 
‘incipal Cities «© Factory Branches: New York Chicago Detroit Cleveland «+ Son Francisco 
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BLANKED 


FIRST CUT SECOND CUT 


= 


: 
from blank to 
3 | finished gear 
We're in the business of cutting gear Crazy? Not on your involute. 
costs—ALL ALONG THE LINE 
.. with machines, with tools «+» you can reduce cost of gear 


cutting by making a change in a 


and WITH SOMETHING ELSE. 
different operation. 


Sure we make all types of hobs, shaper 


cutters and miscellaneous gear tools; » +» you might get more output by 

| gear finishing machines (10 different cutting capital investment in new 

| models) for every kind and size of spur equipment by 80%. 

:! and helical internal and external 

| gear. Sure we developed pre-shave ...a different cutter width could 

/ hobs and cutters, Sine-Line gear and easily cut shaving time in half. 

:| hob checkers (13 machines) plus 

Shear-Speed machines (4 sizes) to cut Would you like to get your gear cutting 
gears as fast as they can be finished. tools “for nothing”’? 

| 

| But that’s only part of the story. Tools 


and machines are like ingredients in a 
S < more than pay for the tools. 


good stew. Each must be good, but you 


must also mix them correctly. . .» raising your gear checking costs 

t When vou do: could cut over-all gear costs. 
SHAVE Impossible? They’ve all been done 
it takes just to hob it. You can also many, time and again—by Michigan | 00! 
wind up with a lower TOTAL tool cost. engineers while cutting gear costs AL! 


you can cut total ALONG THE LINE for somebody. 


tool-change down-time 


| trom blonk with machines on which How much can we cut yours? Let's fina 
| Ou 4S ¢ g or dro ¢ ne. 
flaiched dour you change tools more often. ut. Give us a rin drop us alin 
MICHIGAN TOOL COMPANY 
Detroit 12, S.A. | 
Indicate 
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STARRETT PORTABLE 
HAND DIAL GAGES 

zs" With Direct Reading or 
Balanced Dial 


ALL FOUR WITH STARRETT 
NO-GLARE “SATIN CHROME?’ FINISH 


MICROMETER 
CALIPER 
1” Capacity, Tapered Frame, 
Sycamore Case 


STARRETT UNIVERSAL 
DIAL BENCH GAGE 


With Sliding Table and Fine 
Adjustment 


INSIDE INSIDE 
MICROMETER MICROMETER 
With Solid Rods With Tubulor Rods 


A Choice of Two Excellent Inside Micrometers — Two Different Types to 
Meet Your Requirements 


MICROMETER 

DEPTH GAGES 
A Complete Range of Microm- 
eter Depth Gages with 2, 3, 4 


STARRETT 
VERNIER HEIGHT GAGE 


With Slotted Base Permitting or 5 Inch Bases 
Measurements from Base Surface. > A 
Range 0 to 6 inches. 
TRADE MARK 


REG. U.S. PAT. OFF 
° SNDARD OF PRECISION 
Buy Through Your Distributor 


Sonics’ Hand Measuring Tools and Precision Instruments Position 
indicators * Steel Tapes + Precision Ground Flat Stock 
Hacksows, Bend Sows and Band Knives 


the many new Starrett Tools. 


Name 


Compony 
Address 


City 


April 


Universal Shank and many useful 


THE L. S. STARRETT CO., ATHOL, MASS., Dept. E 
Please rush my free copy STARRETT NEW TOOLS BOOKLET describing 


0 For further information, use Reader Service Card. See pages 129-130. 9 


STARRETT 
DIAL COMPARATOR 


With Fine Vertical Indicator 
Adjustment 


STARRETT “LAST WORD" 
TEST INDICATOR 


With Universal Friction Holder, 


attachments 


STARRETT UNIVERSAL 
PRECISION GAGE 
(Patented) 


With Fine Adjustment, Offset 
Foot, Scribing Attachment, In- 
Built Level and mony other Ver- 
satile Features 


Zone Stote 


Indicate A-4-9-1 


ras 
ugTARS oF THE ASTE show” = / 
thes¢ and mony more 4 
F will be displaye? for the first time 4 — | 
| 
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| 
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| OUR FREE C 
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WOODWORTH ENGINEERS 


AGAIN! 


THE N. A. WOODWORTH 
DIAPHRAGM ARBOR 


RELAXED—WON’T GO! NEW DOLLAR AND 


SENSE VALUE... 


@ Designed for production 
grinding, facing and turning 


@ Also ideal for inspection 


@ Compensates for 
I. D. tolerance 


@ Maintains concentricity 
and squareness 


@ No wear with flexing ocio i 
@ Repeats indefinitely 


@ Air or screw operated 


@ Increases quality and 
quantity 


@ Reduces operation time 
| maintenance costs 


dik WOODWORTH CO. - 1300 EAST NINE MILE ROAD” + 20, Mi 
_ PRECISION GAGES - DIAPHRAGM CHUCKS -. CONE-LOK JIGS - 


For further information, use Reader Service Card. See pages 129-130. 


| \ J — Send your arbor 
| | Visit Our A. S. T. E. Booth +435 Mail 


Operation B 


Form Cutt 


Operation: form cutting automotive valve 
stems. Performance: Vasco Supreme, 2,000 ; 
pes. per grind. Previous tool material, 250 Broac hing 


cs. per grind. 
Operation: broaching spline in automotive 


gear. Performance: Vasco Supreme, 80,000 
gears per broach; prior tool material, 10,000 
gears 


‘perat bing hardened gears (444 
Reis nce: Vasco Supreme, satis- 
tool material, unable to do job. 


4 


the highest weer resistanee 
any high speed stesl 
Hundreds of shop ts he remerkable 
livered LE: High Speed 
Mreration: n ling form on thread rolling dies. Steel, Our sal rep} ve 1 gladly consult. 
Beformar e: Vasco Supreme delivered three you on applicat shop. Write to- 
mmes the production of previous cutters. ra 
tor the Vasco Su 
Operation E VISIT OUR BOOTH No 3.T .E. Convention 
5 see scores Vasc at have dem- ; 


onstrated their impressi< eri yin actual service. 


ae 
7 E E i 
LATTES 


COLONIAL STEEL DivViS’ » ANCHOR DRAWN STEEL CO. 


Manufacturers of First —exclusively 
j and forming valve bas 
Bronze casting Performance: Vasco 
32,0 Prior tool material, 


Operation H 


Operation F 


Operation G 


i 


| Form Cutting 


| Operation: form cutting automotive 
gears. Performance: Vasco Supreme 
delivers two times production of previ 
ous tool material. 


ng cast iron part. Perform- 
me, 10,000 pes. and still 
| material 200 to 350 pes. Blankini 

Operation: blanking motor laminations from 
\-4-1 : silicon steel sheet. Performance: Vasco 

Supreme, 175,000 pes. per grind. Prior tool 
gine! material, 80,000 pcs. 


; 
yn 
| 
| 
oe 
aC 


Straddle broaching the flange faces and the stem 
end of automotive wheel spindles in one pass was a 
broaching operation easily adapted to the American 


Dual Ram Surface Broaching Machine. 


The combination of broaching the flange faces 
and stem end in one pass was possible because of 
the wide machine slides which are a standard fea- 
ture on American machines. The part was manu- 
ally located sideways on the fixture which was pro- 
vided with a hydraulically interlocked clamp. As 
the broach assembly was duplicated on each ram 
and the fixture on each table, one part was broached 
complete in one pass at each station. This provided 
a high production rate for these wheel spindles, 


which are shown before and after broaching in the 


illustration below. 


A DIVISION OF 


12 For further information, use Reader Service Card. See pages 129-130. 


SUNDSTRAND MACHINE TOOL 


ANN ARBOR, MICHIGAN 


See r¥etcaan First — for the Best in Broaching Tools, Broaching Machines, Special Machinery 


‘tit BROACH & MACHINE C0. 


Fig. 1 


On the diagram above figur (1) and (2) illustrate 
~ycle of the receding tables 


In figure (1) table (A) is in broaching posit 
is in unload and load position. In figure 
reversed and the operator unloads and 


table (A) while (B) is in broaching position 


All moving parts of the machine are elect 
as a safety precaution for the operator a 
machine cycle can be arranged for sem 
whereby the operator starts each cycle 
does not exceed the broaching time 


-an be used 
American manufactures a complete line of hydrauli 
ing machines for surface and internal operatior 

If you have a metal removing operation send 
of the part with the required dimensions and 
juction. American engineers will recommend 
the machine and tooling for the operation with- 
out obligation. 


Write for free literature Circular 300 covering 
American's complete line of hydraulic surface 
broaching machines. 


Indic 
The Too 


i 
"WHEEL SPINDT | | 
| 
[4] | 
| | Fig. 2 
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bed from Duramold A in one push, this mold is a fine example 
tricate detail which can be attained in hobbing. The 


amond-shaped “‘core pins’’ were raised up in the 
essure of the master hob. Movement in heat- 


t was held to a minimum. 


ed surfaces of the mold made possible a high- 

n these injection-molded plastic barrettes. Mold 
Mold & Die Co., Inc., Leominster, Mass. Plastic 
Kingman Co., Leominster, Mass. 


we 


7? 


Duramold A has outstanding advantages for mold 
cavities used in the plastics industry. It's easy to hob 
. and its 5 pct chromium content provides high 
wear-resistance and core strength. Distortion in hard- 
ening is minimized by its air-hardening characteristics. 
Duramold A has the balanced alloy content that 
meets today’s requirements for a hobbing steel with 
high mechanical properties. Here are the facts: 


High Wear-Resistance. Duramold A is suitable for long 
runs because of its alloy content and high surface- 
hardness after carburizing (Rockwell C—6i to 63). 


Holds Close Dimensions. Air-hardening greatly re- 
duces distortion in hardening, making Duramold A 
suitable for intricate cavities, thin sections. 


Easy to Hob. It anneals to less than 109 Brinell and 
hobs deeper than the nickel-chromium steels. It does 
not work-harden rapidly. 


Takes High Polish. Duramold A is scrupulously in- 
spected to assure a clean, sound structure. The 5 pct 
chromium content provides improved corrosion- 
resistance, as compared with ordinary hobbing steels. 


For High Temperatures and Pressures. It is suitable for 
operating tempéfatures up to 650 F. Its high core 
strength permits high pressures. 


High Surface Hardness. An air-cool, following car- 
burizing at 1700 F and a 300 to 400 F temper, 
results in a surface hardness of Rockwell C—6]1 to 63. 
Core hardnesses are in the range of Rockwell C—30. 


For Machined Cavities. When Duramold A is used for 
a machined cavity, it is annealed at 1600 F to obtain 
a Brinell hardness of 170... which machines easily. 


Mn Si Cr Mo 

Typical Anolysis 040 0.20 450 0.45 
The nearest Bethlehem sales office or tool-steel dis- 
tributor will gladly tell you about this hobbing steel 
and other Bethlehem Tool Steels for both hobbed 
and machined cavity molds. Write today for our new 
booklet, ‘Tool Steels for the Plastics Industry.”’ 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA 
On the Pacific Coast Bethlehem products 
are sold by 
Bethlehem Pacific Coast Steel Corporation 


Export Distributor 
Bethlehem Steel Export Corporation 


2 nt | nt 
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A.S.T.E. SHOW 


See how automatic recording of inspection data in graph form will 
insure inspection accuracy and help reduce costly rejects. Twenty 
pages of text and illustrations show how graphic inspection actually 
indicates the cause of errors for quick correction! 


Many forms of graphic inspection are described in detail . . . check 
the application of this advanced quality control method to your 
particular inspection procedure. Write for your copy of ““GRAPHIC 
INSPECTION by ILLINOIS TOOL WORKS” today. Illinois Tool Works, 
2501 North Keeler Avenue, Chicago 39, Illinois. 
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HEADQUARTERS FOR ENGINEERED CUTTING TOOLS 


HOBS / SLITTING SAWS , SHAPER CUTTERS 
4 ¢ 
A 


REDUCE 
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: 
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«33 U. S. Multi-Slide 
te material up to 2” in 


de a feed length adjust 


wiat ome’ 
: maximum of 12” at each 
n formed stampings involy 
str 5 
mming, swaging, embos ; 


nd forming can be pro 
chine. Three other 


Multi-Slides are also manu 


COST-CUTTING 
PRODUCTION EQUIPMENT BY 


U.S. TOOL 


U. S. Multi-Slide Machines are designed and built for the automatic 
high speed production of precision formed stampings from coil stock. 
Complete specifications are contained in Bulletin #15. U. S. Auto- 
matic Press Room Equipment includes U. S. Slide Feeds, Roll 
Feeds, Plain and Power-Driven Straighteners, Plain and Power-Driven 
Stock Reels, Plain and Power Driven Coil Cradles, Stock Oilers and 
Wipers. Bulletin #70 gives complete specifications. U. S. Multi- 
Millers are production milling machines for performing a wide range 
of operations on small and medium-sized parts. Specifications are con. 
tained in our General Catalog. Ask for a copy. 


Left—Top to Bottom: 


U. S. Slide Feed with U. S. Plain Straight 
ener mounted in conventional manner on 
open back inelinable punch press, convert 
ing the press into an automatie machin 
U. S. Slide Feed controls the pitch between 
definite stops, and can pull material through 
a plain straightener and maintain con 
trolled accuracy. U. 8S. Slide Feeds and 
Straighteners made in a range of sizes 


U. S. Power-Driven Straightener, suitabl 
for material up to 18” in width by %& 
thick, depending on type and temper of 
material. Arranged with variable speed 
drive, mercury switch control, and motor 
Made in a range of sizes. 


AR-1 U. 8S. Automatic Vertical Type Stock 
Reel, suitable for material up to 544” and 
coils weighing up to 400 pounds. Furnished 
with quick clampir 
control and motor. Can be arranged either 
for unwinding or rewinding. U. S. Auto 
matie Stock Reels of similar tvpe are mad: 
in a wide range of sizes 


g forks, mereury switch 


U. S. Multi-Miller (above) 
U. S. Multi-Miller, designed and } t for production milling 
operations on sma I mi ! ‘ part Table feed 
cam-controlled, all ng for fast approach to eut,. « 
required speed nd fast return. Made in a number of type 


and sizes 


U. S. TOOL COMPANY, Inc. 


Ampere (East Orange) New Jersey 


Indicate A-4-15-1 


For further information, use Reader Service Card. See pages 129-130. 15 
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Find It Really Easy 


4 to 6 Times Faster Cutting 


In plant after plant they are finding 
that the extra sharpness of 32 ALUN- 
DUM wheels and their greater number 
of cutting points enable them to re- 
move stock from high speed steel and 
cast alloy tools at rates from four to 
six times faster per pass than with 
other abrasives. That means a big 
saving in tool grinding costs. 


Less Dressing 


And “32" wheels stay sharp longer. 
That's because there are more cutting 
points doing the work and points that 
don't dull quickly because they are 
over 99% pure fused alumina. You 
can go all the way around even a 
large multi-tooth cutter without having 
to stop and dress a 32 ALUNDUM 
wheel. This is another big cost saver. 


Less Tool Spoilage 


"32" wheels cut so cool that there's 
far less spoilage of heat-sensitive high 


32 ALUNDUM Grinding Wheels 


And Here’s Why... 


speed steels—even with inexperienced 
operators. That's because grinding 
heat is spread over more cutting points 
and points that ore sharper, that pene- 


trate high speed steels more easily. 


There's Also and 


Some of your tool grinding jobs may 
be such that “32” is not the recom- 
mended abrasive but you can be sure 
that there is a Norton abrasive with 
just the right characteristics to give you 
maximum economy. It may be 38 
ALUNDUM abrasive, the original white 
abrasive and a tool room favorite for 
40 years. Or it may be 57 ALUNDUM 
abrasive which combines a fast cutting 
action with great toughness and thus is 
widely used for off-hand tool grinding 
operations. And these are still further 
supplemented by regular ALUNDUM 
wheels and 19 ALUNDUM wheels. 


AT PHILADELPHIA .. . 


See for yourself the fast, cool 


cutting action of “’32’’ wheels. 
Watch them in action aft 
Norton Space 409 at the 
TOOL ENGINEERS INDUS- 
TRIAL EXPOSITION. 


For further information, use Reader Service Card. See pages 129-130. 
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youcant get “* 
Output Per Grind Up 300% BLL 


—A Real Bonus in Tool Performance 


Nobody was complaining about production per gri: 
from this punch—the main problem was breakage at th 
corners. The Tool Room Foreman used the Carpente, 
Matched Set Method to select the one steel ideally suis 
to the job. Now, with No. 610 (Air-Wear), breakage ha 
not only been eliminated, but the Company has increaw 
production per grind by 300%. It really pays to be dissatist 
with “Expected Production”. 


110% Production Bonus 
—Because “Expected Production’ Wasn't Good Enough 


These gripper blades for producing mattress buttons wer 
running along “‘O.K.”’... production was good. But th 
Tool Engineer figured he could do better. And here's wha 
happened: After selecting SOLAR (Water-Tough) fron 
the Matched Set, production per pair of blades soared 
over 110%. Further, the plant now uses SOLAR for: 
blades in a battery of 12 machines. 


Today, with everyone demanding that costs be cut to the 
bone, why be satisfied to string along with “Expect 
Production”? It will certainly pay you to give the trie 
and proved Carpenter Matched Set Method a try. Ao 
honestly, you'll be surprised at how easy it is to put! 
work. For one of its biggest advantages is the simplificatm 
it gives you—simplification of selection, heat treatmen 
and inventories. Prove it yourself—it’s easy. Simply P 

out a job—put the Matched Set Method to work—the! 
compare results! 


Export Department, 233 Broadway, New York 7, N. Y. “CARSTEELC 


| —And you can get IMMEDIATE DELIVERY from LARGE STOCKS 


MATCHED 


ings’ (arpenter + 


DIE STEELS 


| Offices and Warehouses in Principal Cities Throughout the U.S.A. and Canada 
a THE CARPENTER STEEL COMPANY, 154 W. Bern St., Reading, Pa. 
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SLIDE RULE 


For Cost Estimating, Machine Load- 
ing and Subcontract Pricing with 


WALES FABRICATORS 


@ Now, you can figure the time and cost of each part and 
complete run on a Wales Fabricator whether the part is in the 
engineering, planning or production stage. 

There is nothing like this revolutionary Wales Fabricator. 
It punches, notches and nibbles. Wales exclusive Hydra-New- 
Matic Drive is unique in its simplicity of design and operation 

so unique, in fact, the vibration and noise is practically 
elminated at 165 strokes a minute. This drive, plus Wales 
patented “Quick-Change” System makes possible startling 
““never-heard-of-before”’ cost savings. 


Write for your FREE Slide Rule TODAY and compare 
THE WALES METHODS with your present operations. 


WALES-STRIPPIT CORPORATION 


George F. Wales, Chairman 
393 PAYNE AVENUE, NORTH TONAWANDA, NWN. Y 
Between Buffalo a: i Niogoro Folls 


Wales-Strippit of Canade Ltd., Hamilton, Ontario 
Specialists in Punching and Notching Equipment 
Indicate A-4-14-1 
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to backstand 
grinding and polishing 
with 


BEHR-MANNING, TROY, N. Y. DEPT. MG-250 A A 
Please send my copy of your new Backstand Brochure. 


Name 
Company 
Street 
City........ 


swe RIGHT MANNING CONTACT — | S i 
> Many to choos? small, hard and sott- the rant S 
contact whee! make yhe giterene® berwee” ordinary 4 
“A results and production benefits: \owet cost and more 
2. THE nicht pEHR-™ ANNING pprasve 
These are te pelts cur snarP \onge" and give you more 2 q 
speed and economy with the kind of Finish your work demands 
GHTNING® MET ALITES Cloth Belts for most polishing jobs: 
MEI ALite Cloth pelts stock ov? & 
grinding: ream UP perfectly with the right contact wine's fot | me 
real profits: : a 
> THE Richt ENGINEERING SERVICE “pays orf" 
An experience field specifies yhe 7 
Rooms are available to YOU at out branches an VO key 
with more yhan \50 abrasive and enginee™® 
| 4 ansuring you ot the \ares* 
J NEW grOCHURE on BELT eINISHING 
Here yhe \atest packstand belt grindind and 
“4 A and tree she Just fil rhe coupe” My 
| STONES 
Count 


PRODUCTION 
PRECISE 


Automatic loading and ejection 
of parts and automatic size 
control on these MICROMATIC 
Hydrohoner machines give in- 
creased production, reduced 
handling costs and improved 


DLE 
OUBLE SPIN ONER 
WRITE FOR LITERATURE MODEL 705-2 HYDROHON! 
yer 400 


omatic production ° 


RIZONTAL 
QUILL WYDROHONER 


ODEL 52 
" Automatic production over 250 valv 
guides per hour. 


MICROMATIC HONE 
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-14+ Philadelphia, Pa. 


‘MATIC EXHIBIT + Tool Engineers’ Industrial Exposition * Booth No. 731+ April 10 


SEE Mice 
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pages 129-130. 
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The Men with the Holes 


can lower your boring costs 


Big holes! Little holes! Deep holes! How can we bore ‘em better for less? This may be 
your problem occasionally. But boring holes at lower cost is the full time problem for 
Madison engineers. This specialization can save you money just as it is doing every day 
for leading manufacturers. Why not take advantage of the two big things Madison 
experience and Madison tools — that can cut cost on your production boring jobs. You're 
welcome to put another hole in one of our engineers’ heads. Ask them to consider your 
problem and come up with a cost lowering idea. No obligation, of course. 


BETTER BORING TOOLS 


Madison Cutters in Madison Bars . 

the best in boring tools. Madisons give 
you superior finishes, in most cases 
equalled only by grinding. Tolerances to 
.0003. Two-bladed cutter that expands to 


MORE BORING EXPERIENCE 


For 35 years Madison has concentrated on 
solving boring problems. With this back 
ground of experience applied to your pro 
duction job, you can count on the best 
solution to save your money. What's 


make up for wear in regrinding — also more, you can count on a recommendation 
quickly changed from one size to another based on a complete line of boring tools. 
with no disturbance of the set-up. Cutter a . 


floats in the bar — no special floating tool 
holders needed. More holes per cutter 
before regrinding and more regrinds per 
cutter (about 10 times as many as similar 
tools) ... and many other original 
Madison features of design. 


Write for the information filled Madison 
Catalog: It is yours for the asking. 


SEE MADISON AT BOOTH 513 
A.S.T.E. EXPOSITION 


| PHILADELPHIA APRIL 10-15 

| MADISON manuracturine co. 
| , DEPT. TE MUSKEGON, MICHIGAN 


Indi 
The Too 
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DIE SINKING COST! 
because... 


1. Accurate duplication of work can be 
maintained to tolerance of —-.001. 


2. Table feed reduces automatically 
when cutter approaches steep side. 


Conveniently located duplicator con- 
trol panel allows cutter to be withdrawn 
and re-engaged quickly without overtravel. 


4. Interlocking duplicator and feed cir- 
cuit stops table immediately if duplicator 
StOps. 


e 
(S74 additiou ove 
The all purpose 12-V_ with Universal 
Head is a high speed milling and boring 


machine ideal for many toolroom jobs. 


Universal head adjustment and sliding ram 
Reed-Prentice 12-V Universal Head Vertical 


combined with infinitely variable feed and 
Miller with electronic Duplicator attachment. ‘ 


speed controls offer complete versaulity. 


SPECIFICATIONS 
CAPACITY RANGE 
Max. distance 
Table to face of spindle 18” Longitudinal trovel 28 
Mox. distonce Cross Travel 12 
Spindle to column <<, ae Vertical Travel 14” 
Min. distance Size 
Spindle to column 12” Working surface 12° « 46 
HEAD 3 T-Slots (spaced 3”) 11/16 
. . Infinite speeds 90 to 2200 FEEDS: Inches per Min 
#40 NMTBA taper in spindle Longitudinal a’ to 24” 
Head swivels (F & B) 45 Cross 24° 
a (L & R) 30 Vertical of ram 5/32" to 16” 
f — Vertical Travel of spindle 5 SPINDLE DRIVE MOTOR _ 3 HP 


duplicator WRITE FOR DISCRIPTIVE FOLDER TO DEPT. T 


i hining 
obile irm rest SN. 
MAIN OFFICE: 
( WORCESTER 4, MASS. 
REED- PRENTICE ORE 


iid 
WORCESTER ; z MASS., U.S.A. 1213 W. 3rd Street 
NEW YORK 6 LOS ANGELES 58 


75 West Street 2314 Santa Fe Ave. 


— 


> 
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12M MILLER with 
ELECTRONIC DUPLICATOR Cll 7 ; 
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cordial invitation is extended to all visitors 
ASTE show to see first hand the very | — 
Swiss Jig Boring and Milling Machines -~ the py 


DROPTIC-7. 


The versatility of this world-famous Swiss machine, its ep 


3 
a T H t ience and uncompromising precision are universally-knowny 


acteristics of the entire line of SIP machines. 


New attachments, developed by SIP, which extend the utili 
these machines, will also be shown, as well as the hand} 


a . jobs to dimensional limits far beyond those ordinaril sider 
4 attainable. 
Be sure and ask our demonstrators to put the HYDROPTir- 
<4 through its paces ... on jig boring. See it in pr luctioy 
3 rough its paces . . . on jig boring. Se productio 
milling operations. Feel free to ask questions as to how a 
O} | a 


Jig Boring and Milling Machine can play highly important 
in your plant. 


Spend as much time as possible at the SIP Exhibit—Booth \ 


j 
J O R N 502. We're certain you'll gather a lot of information that will 
; valuable when you get back home. 


and To those unable to attend the ASTE Show, we suggest your se 


ing for the latest literature on the SIP line. 


in action at 


BOOTH No. 502 
ASTE SHOW 


AMERICAN 


100 East 42nd Street = New York 17, Y, 


\ 


# 
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nver 

| | 

il 

| 
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U.S. Pat. Applied For, 


HI-VANADIUM HI-CHROME DIE STEEL 


The Latrobe Electric Steel Co. announces another fully-uniform 
DESEGATIZED BRAND STEEL — BR-4.. . a new die steel for increased 
production on difficult abrasive jobs. 


BR-4 is a high vanadium, high chromium die steel — developed by 
increasing the proportions of vanadium and carbon in conventional 
high carbon, high chromium steels. This addition results in a greater 
number of evenly dispersed vanadium carbides possessing superior 
abrasive resistant qualities. 


Die makers and users have found that BR-4 outlasts other types of die 
steels by at least 2 to 1 on jobs requiring high abrasive resistance. For 
higher production and decreased die costs . . . consult your LATROBE 
SERVICE ENGINEER on BR-4. 


ALROR 


LATROBE, PENNSYLVANIA 
BRANCH OFFIC! AND WAREHOUSES a 
LOCATED IN RINCIPAL CITIES 


an athe die life and de- il 


On standard Sundstrand Rigidmils, the head is a 
self-contained unit which can easily be replaced with a 
special head. Consequently, when production or work 
requirements permit machining several surfaces simul- 
taneously, the standard head can be replaced with a 
special head, and a special job done with the lowest 
possible capital investment. Furthermore, putting into 
effect product changes (a difficult problem for many 
production engineers) doesn’t worry anybody in 
plants where Rigidmils are installed. As these ma- 
chines can be converted so readily to meet product 
changes, they represent a combination of maximum 
production with minimum capital investment. Here 
are six good examples of standard Rigidmils ‘“en- 
gineered” to a production job with “only the head 
as special.” 


all — 4 j 
Standard Rigidmil WithTwo Spe- 
cial Vertical Heads Mounted On 
Cross Rail Two top pads on thin, cast iron 
sewing machine bases are milled simultaneously. The 


table holds two fixtures, one at each end. Operator 
loads at one end while part is being milled at opposite 


tandard 


end. Thus, loading time is free and production ip 
creased. Each spindle mills one pad on part, and head 
are adjustable on cross rail to facilitate handling 

number of different sizes of parts—a good example 

special milling production using a standard Rigidm 

with only the head being special. 


Standard Rigidmil With Specid 
Two-Spindle Horizontal Heat 


This machine form-mills the teeth in steel! clutch dn 
shafts. Each tooth has a radial undercut on both sic 
so that the teeth cannot be straddle milled with one 


For this reason, the standard head was replaced wi 
special two-spindle head. With an automatic int 
base centrally located on the table 
spindles, one side of the tooth is formed with the Ri 
cutter and the opposite side with the L.H. «ut 
After loading the part the operator merely pushes! 
start button. 


between 1 


The machine then automatically tom 


the teeth by alternate cutting and indexing Dew 
the two cutters. 


- 
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ula 
orizontal Spindle and Special 
ertical Spindle each spindle carries one 


B arbide tipped cutter. Two fixtures are mounted on 
Br he machine table. In L.H. fixture, 2 right angle sur- 
Bees of a cast iron manifold are machined, one by 
Bhorizontal spindle and one by the vertical spindle. 
art is then transposed to the R.H. fixture (locating 
Bfrom previously milled surfaces) and a 3rd surafce is 
Bmachined with the horizontal spindle. Table cycle is 
Bautomatic so operator can load at one fixture while 
Bart is being milled in opposite fixture. 


BStondard Rigidmil Has Special 
Head With Vertical and 
Angular Spindles The special angular 


spindle permits the milling of an angular pad simul- 
taneously with a flat pad on top of tractor frames. 
q These frame s, held in a simple, quick-clamping fixture, 
mere milled at the rate of 32 per hour. 


Free Data Write for more 
ot ti 


successful application of 
gineered” milling pro- 

r ew 40 page book con- 
tual problem solutions 
interesting tooling dia- 

tor your copy today. 
tor No. 794, 


EA ME DRILLING AND CENTERING MACHINES ° 


Standard Rigidmil With Special 
3 Spindle Head Three sides of a com- 


pressor part are milled on this Rigidmil. Machine 
also has automatic index fixture so that a part can be 
loaded in one station while another part is being 
milled in the 2nd station. Loading time is free and a 
production of approximately 172 pe per hour is 
obtained. Three surfaces are held accurately in re- 
lation to each other. 


Rigidmil With a 
Special Two Spindle Horizontal 
Head The two horizontal spindles are offset so 


that while the lower spindle feeds through the dia- 
meter of the shaft the upper spindle mills through the 
O.D. of the shaft, to form the slot in a steel center drive 
tubing fora washing machine. A simple, manually oper- 
ated work-holding fixture holds one piece at a time, and 
an automatic table cycle of rapid approach, feed and 
rapid return is used to complete 74 pieces per hour. 


MACHINE TOOL COMPANY 


2540 Eleventh St. + Rockford, Ill., U.S.A. 


SPECIAL MILLING AND TURNING MACHINE 


Indicate A-4-29-1 
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Special face mill with maxi- 
mum in steHite blades 


\ 
yor 


i | holder 
Rough, semi and finish boring head Multiple | ° 
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Special piloted rough boring head 
| : nd dow 
Indicate A+ 
30 The T 


milling machines 


Combination hollow mill and facing head 


multiple operation 


TOOLS 


, % Built with more beef in the body to better meet to- 
morrow’s tougher steels, higher speeds and faster 
feeds * Combination tools for boring, facing and 
chamfering with one pass « Dual adjustable milling 
cutters with inserted blades of sintered carbide, 
cast alloys and high speed steels * Ganged cutters 
for more production and lower costs per man, per 
machine « All cutters have the famous OK blades, 
tapered and serrated for easy insertion, removal 
and adjustment to compensate for wear. 


BOOTH 221 


TOOL ENGINEERS SHOW, PHILADELPHIA 


Mark as a musta visit to our booth to learn the 
latest advancements in the art of metal cutting 


THE OK TOOL COMPANY 


Division, Williams and Hussey Machine Company, Inc. 


WILTON, NEW HAMPSHIRE 


bide-tip finishing face mill 


Ing planer vs 
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Replace obsolete equipment with BAKER 


production machines 


A new Baker Special 
Production Machine in- 
stalled in your plant will 
quickly pay for itself through 
increased productivity... 
lower cost per part. Com- 
bined operations performed 
simultaneously result in high 


quality, low cost production. 


Take inventory in your 
plant...replace that 
low- production obso- 


lete machine with a new 


time saving, cost cutting Baker special 


New Baker machine drills 
and reams 9 holes simultaneously on 
automotive parts at the rate of 480 parts 
per hour at 100 & efficiency. The machine is 
equipped with a 4 station automatic in- 
dexing table and performs operations 
On two parts at each station. 


machine. Consult Baker engineers re- 


garding your specific problems. 


BAKER BROTHERS, INC., Toledo, Ohio im 


DRILLING, TAPPING, KEYSEATING ond CONTOUR GRINDING MACHINES 


Indicaté A-4-32- 
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America’s Home Town Is Machine Tool 


Capital During ASTE’s Cost-Cutting 
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‘Firth Sterling 


| 


] Drilling a file—63 Rockwell C 
Hardness. 


—YOU CAN DO IT 


BETTER, FASTER, CHEAPER 


WITH SOLID FIRTHITE DRILLS 


| BETTER | Minimize distortion and misalignment of 


drilled holes by HEAT TREATING FIRST, then drilling the hard- 
ened metal with Firthite Drills. 


cos Yo Drill clean-cut holes without drawing the tem- 


per of hardened metal and eliminate “‘extra’’ finishing on the surface 
of the bore. 


| CHEAPER | Low initial cost compared to other types of drills 


used for similar purpose. Often, drilling a single “forgotten” hole 
in a hardened die block will pay for the drill many times over! 


THREE WAYS TO BUY 
FIRTHITE DRILL KITS 


Buy from your AUTHORIZED 
FIRTH STERLING DISTRIBI 
TOR or 


2, From your Firth Sterling Sales 
Representative, or 


3 Send Purchase Order, check or 
money order to 


=== = Sterling - --"| 


STEEL & CARBIDE CORPORATION 
McKeesport, Pennsylvanic 


Please send__ Firthite Drill Kit(s) HMD t 


Assortment of six sizes—¥"’, Ae”, in Plastic Kit 
and Index Holder. Individual drill replacements available. 


| 
| 
| 
STEEL & CARBIDE CORPORATION 
| 
| 


McKEESPORT, PA. 
OFFICES AND WAREHOUSES in Hartford, Cleveland, Detroit, ADDRESS ae 
Chicago, Dayton and Los Angeles 
OFFICES in New York, Philadelphia and Pittsburgh CITY__ _____ STATE 


IN CANADA: Chapat Engineering & Sales, Lid., Hamilton, Ontario 


VISIT FIRTH STERLING BOOTH 1024 AT A.S.T.E. SEE HOW FIRTHITE AND FIRTHALLOY “CUT PRODU 10 COST) 
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: 4 jee COMBINED TECHNICAL experience of 18,000 ASTE members and over 300 exhibitors 
P merges for ASTE’s Cost-Cutting Exposition to welcome you with an unparalleled 
} pportunity to return home with the latest information on tool engineering machines and 
ethods. 
[he American Society of Tool Engineers, in sponsoring this gigantic technical forum of 
4 leas and equipment for American industry, is fulfilling its most important aim—providing 
| ol engineers throughout the United States and Canada with the latest, complete informa- 
7 on on tooling and production. 
| : ASTE is a relatively young organization in a relatively old science. Tool engineering 
through the ages has been a science without a name—a science practiced by exceptional men 
7 with a better-than-average working knowledge of available processes and machines, and the 
ibility to use these facilities in the most efficient manner. Many times this also meant con- 
: siderable improvisation; inventing new tools and new techniques to make something which 
: ouldn’t be handled by available means. 
: [hese men—master mechanics, production supervisors and others——“‘the only guys in the 
4 plant who can make it work or make something else that will”, associated on a technical 
. } level in 1932 with the organization of ASTE’s first chapter. 
’ Industry has fast recognized the importance of organized tool engineering and, as a result, 


has benefitted tremendously. Tool engineering departments—in some cases newly organized 
enabled thousands of manufacturers at the beginning of the war to convert almost over- 

night to military production. America’s tool engineers likewise directed industry’s rapid re- 
irn to peacetime production, in many cases of new products at lower cost. 


What does ASTE provide in the way of concrete assistance to tool engineers? Certainly 
ine of the most important aids is participation in national meetings such as the one you are 
now attending, which offer every year a summary of the best in newly-developed produc 
tion and tooling techniques. ASTE’s chapter meetings are a monthly miniature of its na- 

il meetings—presenting technical topics of regional interest each month. 

Formal association with one’s profession is vital. It is a fundamental way to achieve con- 
nued recognition of one’s profession, its contributions to science and industry, and its im- 

rtance. To established engineers it offers the only thorough opportunity to keep abreast 
‘f new developments in their profession, as well as the opportunity to develop additional 

professional contacts. To a younger engineer this association with his profession has a dou- 
ble advantage in furthering his career: his real need for fundamental technical informa 
n and his need for industrial contacts. 
For the tool engineer’s technical library ASTE offers THE TOOL ENGINEER. a month 
y chronicle of the best of practical operating data in tool engineering. The Tool Engineers 
Handbook. a vast repository of tool engineering information, much of it never before 
if lished. is another ASTE-sponsored project. ASTE-sponsored standards aid the tool en- 
gineer in planning and designing. ASTE’s National Standards Committee, in sponsoring 
D technical data sheets, provides the tool engineer with complete design information on hun- 
dreds of machine tools, fixtures and accessories. all of which are standardized in format 


ind available as a compact file. 


ASTE recognizes the importance of fundamental education in developing new tool en 
. zineers for industry, and has taken a lead in assisting educational institutions to devise ap 
licable studies. Its sponsorship of textbooks on tool engineering subjects has been a basic 

itional aid. 


In welcoming you to ASTE’s Cost-Cutting Exposition, we know that you will benefit from 
some of these opportunities; we hope that you will take advantage of all of them. 
| 
| 
Z 
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HEN WILLIAM PENN founded the 


principal city his 


Province of 
. Pennsylvania grant, he picked a stra- 
tegic site midway between the colonies 
of the north and south. When the 
American Society of Tool Engineers sought a key spot for 
the 1950 Tool Industrial Cost-Cutting Expo 
sition, they chose the place handiest to the greatest number 
of America’s industrial production men. Like Penn, they 
decided on Philadelphia. For in the intervening 268 years 
the Quaker settlement has become the hub of the greatest 
concentration of population and business in any 100-mile 
circle in the country. Some 21 million people, 63,000 manu- 
facturing 2000 ASTE 
within two hours of the nation’s third city. 


Engineers 


establishments, and members are 


Nearly 9000 Feet of Counter Displays 

But the more than 30,000 visitors expected to line up at 
the registration desk in Convention Hall for the Exposition 
and 18th Annual Meeting of the Society, April 10-14, will 
not be limited to this area. They’re coming from all over 
the United States, from Canada and from overseas to see 
an 86,000-sq ft showcase of metalworking equipment. It 
represents, through constant laboratory research and de- 
velopment, the latest efforts of some 325 firms to lower 
prices and improve quality of consumer goods, and raise 
the living standards of the world. 

You'll have more than 8500 feet of counter frontage to 
shop—displays of everything from midget mills to what is 
claimed to be One exhibitor 
will manufacture aluminum cigarette lighters to demon- 
strate turret lathe Another will perform line 
milling and line grinding with a new machine tool. These 
recently developed operations are for band machining hard, 
abrasive, and tough materials. 


the world’s biggest broach. 


tooling. 


To stab at random among the hundreds of cost-cutting 


ideas displayed, there are: jig borers with 


all the way from 90 to 2400 rpm; an automatic ma 
drill small holes, consisting primarily of a high speed 


and rotary air compressor on a single armature 
grinder with two wheels, to enable an operat: 
and finish grinding side by side. 

Then there are magnetic perforating dies 
reset in a fraction of the usual time; an air-operat 
trode dresser, said to save time in resistance we 
multiple welding machines; hydraulic fittings that y 
stand any amount of vibration without failing 
carbide expansion reamers which compensate for | 
with uniform expansion to 0.0001 in. 

Granite inspection tools are machined to 0.00005 
curacy; gage blocks are made of materials affect 
body heat; a feed mechanism brings stamping 
duction up to as much as 50,000 pieces per hou 
tvpe of free machining steel having hardenability & 
of AISI 4150 is being introduced nationally 
industry is showing advances in machine lubricants 
And one exhibitor has found a 
eliminate drawings by making “white prints” direct 


The petr 
and cutting oils. 


tools and templates. 


Show Visitors Invited to Convention Activities 
Largest ever sponsored by ASTE, the expositior 

at 9:00 a.m., closes at 5:00 p.m., Monday through } 

Registration fee is $1 for everyone. As visitors present 

invitations, the filled-in registration forms are det 

slipped into badge frames and handed to them as 

tion to enter the 


registrant is 


show for the entire five days 


welcome to attend technical sessions 
tours, motion picture shows, the banquet, and ot 
vention events. 

An innovation this year is incorporation of 
exposition guide and convention program in this 


America’s Home Town Is Machine Tool Capital Duriny 


Hundreds of 


Manufacturers Open Sample Cases at Philadelphia, Apri! 10-1! 
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, Each visitor receives a copy, along with a 
iold exhibitors’ literature 


to permit group to cluster around 


q vithout clogging traffic. They are plainly 
{ numbered. Booths are uniformly marked 
: el. You won't have to climb stairs 
vices Include First-Class Restaurant 
ils are served in the excellent restaurant in 
Hall building, the only such facility in the 


: vith a permanent hotel type kitchen. The 
7 , inaged by a prominent caterer. 
Vrans e left at the checkroom in the passageway 
main buildings. When you're foot-weary 
‘ ng, relax in the pleasant lounge in the 
| or drop into the theatre off this unit 
¥ eram of industrial films runs each day from 
4 on and from 1:30 to 4:00 p.m. 

‘ o for a place to sit and chat with a fellow 
ASTI head for the reproduction of the ASTE 
} ng f e at the far end of Commercial Museum. This 
Kthe S eadquarters and exhibit of its services and 
hae enefits. The Tool Engineer, “Tool Engineers 

ther ASTE publications are represented in 
Societ ilso sponsoring an educational exhibit of 
| e design training, in the center building 
The University of Pennsylvania, Drexel Institute of Tech 
hology, \ . College, and Spring Garden Institute are 
. r aid industry with tool engineering courses 
tional feature, instructors from engineering 
‘ invited to escort groups of their students 

g sition 

Near tl | exhibit the U. S. Department of Com 
; fers visitors and exhibitors the facilities of its offices 


is data on types of equipment sought by 


Convention 


salute to the ASTE show { he ould come to life on } City Ha 


By Doris B. Pratt 


pioncurrent’ Lectures, Plant Tours, Emphasize Engineering Theory, Application 


q 
a 
\ 
\~ 
= 6 v 
. Although William Penn refused to take off his hat——-even to the King—he'd doff his ; 
Quaker headgear in | | 


Top, left: A prize-winning photograph by Keith Sisk records an 0.0062-in. drill 
boring through an alloy spring and tool steel diesel fuel nozzle, with a machine being 
demonstrated at the exposition. Right: Franklin Institute made this photoelastic 
on a rack and pinion to determine stress concentrations in the fillets of the teeth 
Lower: PBY 5A seaplanes are overhauled at Philadelphia in the only naval-operated 
aircraft factory in the U. S 


other countries. Its staff can give foreign buyers information 
on expediting deliveries abroad. The latest census figures 
also are on file. 

Not-to-be-missed events are the Economic Forum Mon- 
day evening at the Academy of Music and the banquet 
Thursday evening at the Bellevue-Stratford ballroom. The 
forum participants are tops in economics, business, labor, 
and the press. What they have to say about the industrial 
outlook is important to anyone engaged in manufacturing. 

While they last, banquet tickets are being sold at the 
ASTE exhibit, Space 888. 

An additional technical session has been announced by the 
National Program Committee. Albert P. Gagnebin, research 
metallurgist, International Nickel Co., Inc., New York City, 


speaks Tuesday afternoon on Machinability a: S oplicat 
of Ductile Cast Iron. He describes a rece; 7 
engineering material having small but effective amo. 
magnesium-content additive agents. The meta! has. 
trolled conversion of graphite from flake to sp 

Elastically it behaves like cast steel, has high stre, 

substantial ductility, costs only about 20 cents per » 


Adapted to Wide Range of Applications 


Mr. Gagnebin, co-originator of this new material. pp 
its machining characteristics, rates of metal 
life, chip form and surface quality. Through low pric 
like qualities, resistance to thermal shock, growth a 
tion, this type of cast iron is winning varied app] 
Suggested uses include crankshafts, pumps, valves. 
molds, railroad car wheels, engine and furnace parts 

There are elevators to whisk you to the technical ws 
rooms and comfortable upholstered chairs to sit on dy 
the lectures. All the available technical papers ar 
in this issue, making it easy for the audience to follow, 
speaker as he gives his talk. Charts, drawings and »} 
graphs illustrating the editorial presentation 
listener a visual grasp of the material discussed, Us: 
coupon on Page C12 to order transcripts of the dis 
periods. Technical sessions are scheduled at 9:00 a: 
p.m., and 8:00 p.m. 

Plant tour buses will leave the main entrance park 
promptly at 9:00 a.m. and 1:00 p.m. Since some plar 
take only a limited number of visitors, you'd better sig 
at the registration desk as soon as possible 

The Philadelphia Host Chapter Committee is on dut 
the registration area, ready to assist visitors with inf 
mation about the show, convention, and the city. Wow 
guests may register here for a tour of the Cam 
Co. plant at Camden, N. J., Wednesday afternoor 
quarters of the National Program Committee, t! 
room, and the show manager’s office also are 
entrance. 

Telephone, Western Union, lost and found, and 
services are available, as indicated in the Where Can If 
directory on Page 52. For any other informatio 
the registration desk or the ASTE booth. 


‘ 


Below, from left: Glass murals tell the lifé of Benjamin Franklin in th 


lobby of his namesake hotel. This panel documents his acomp 
a diplomat. A monument in Penn Treaty Park marks the site of a 
blown in 1810, under which the Quaker treatied with the India A 
sity of Pennsylvania Engineering Student enters the Towne Scientific S 
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Whos putting if across: 
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Expositien 


committee 


President R. B. Douglas H. L. Tigges G. A. Goodw Ex tive Secretary H. E. Conrad 


Exposition Chairmar First Vice-President Nat E xpositic Manager 


National 


Program Committee 


al Session Chairman 
4 JS G. A. Rogers* Gardner Young J. 0. Horne 
q airma First Vice Chairman Second Vice Chairman Secretary 
Host Chapter Committee 
Teehniecal Session Chairman 
C. R. Pittsinger J. C. Whitesell wn 


Byron Gates A. C. Jackson* 


Fa 


Records and Reports — 
Edmund Hollingsworth* 
J. F. Barnes Clarence Duffany why : 
Asst. Chm., Records and Reports Tickets at 
5 T. A. McMillan W. R. Phifer L. S. Paulser D. H. Renfrew* 
Asst. Chm., Technical Activities Asst. Chm., Social Program Asst. Gen. Chm.; Technical Chm Plant Tours 


Bids t C. F. Stephenson C. K. Lennig, Jr A. R. Diamond 


Banquet Asst. Chm., Arrangement 


F. J. DeFrates* Emil Kitzman F. M. Crayton D. J. Heckinger* W. J. Stevens 
Budget Social Program Accommodatio Meetings Arrangement Transportatior 


| 


R. Boyer E. A. Lund? 
Emergencie Sig Entertainment Put ty Motion Pictures 


| 

H. S. Hunt J. R. Weaver® q 

q 
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going on? 


} 18th Annual Meeting and Expositio, 


Convention Hall and Commercial Museum 


Philadelphia, Pennsylvania 


April 10. Ll, 12. 13, 14, 1950 


Mioonday, April 10 


9:00 A.M. 
Registration Opens, Entrance Lobby * 


9:30 A.M. 
Industrial Films, Theatre off Center Building * 


1:00 P.M. 
Plant Tours—The Budd Co., Phileo Corp., Westinghouse 
Electric Corp., and Yale & Towne Manufacturing Co. 


1:30 P.M. 
Industrial Films, Theatre off Center Building 


2:00 P.M. 

Technical Session, Ballroom, Convention Hall 

Developments in Pressworking of Metals, Chairman, Arthur 
R. Diamond, Mechanical Engineer, Jackson-Walter Co., 
Philadelphia, Pa. 

Forming Sheet Metal by the Marform Process, R. Burt Schulze, 
General Supervisor of Manufacturing Research, The 
Glenn L. Martin Co., Baltimore, Md. 

Carbide Die Developments, George F. Eglinton, Vice-President, 
Lincoln Park Industries, Lincoln Park, Mich. 


Technical Session, Room 200, Convention Hall 
Chairman, Arthur C. jackson, President, Jackson-Walter 
Philadelphia, Pa. 

Cold Extrusion of Metals, J. Parker Bowden, Eagineer, Heintz 
Mfg. Co., Philadelphia, Pa. . 


8:00 P.M. 

Economic Forum, Philadelphia Academy of Music 
Welcome, Robert B. Douglas, ASTE President 
Introduction, Paul Wooton. President, Society of Business 

Magazine Editors 
Keynote Address, Walter D. Fuller, President, Curtis Pub- 
lishing Co., Philadelphia, Pa. 

Panel Speakers—Chairman, Dr. Edwin G. Nourse, former 
chairman, Council of Economic Advisers to the President; 
Dr. C. Canby Balderston, Dean, Wharton School of Fi- 
nance and Commerce, University of Pennsylvania; Joseph 
A. Livingston, Financial Editor, Philadelphia Bulletin: 
and Edward T. Cheyfitz, Secretary, CED Special Policy 
Committee on Collective Bargaining 

Committee of Publishers—Chairman. Joseph S. Hildreth, 
President, Chilton Co., Philadelphia, Pa.: Robert B. 
Luchars, President, Industrial Press, New York City; Ear] 
L. Shaner, Chairman of Board, Penton Publishing Co., 


Cleveland, Ohio 
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Tuesday, April I! 


9:00 A.M. 


Technical Session, Room 200, Convention Hal! 


Chairman, James O. Horne, Sales Mana 


Horne & Co., Rochester, N. , 


Design and Use of Diecasting Dies, Charles M. Frag) 


Master Mechanic, Rochester Products Div., Gen: 


tors Corp., Rochester, N. Y. 


Plant Tours—Baldwin Locomotive Works, (1 
Link-Belt Co., Radio Corp. of America 
SKF Industries, Inc. 


9:30 A.M. 


Industrial Films, Theatre off Center Building 


10:00 A.M. 


National Education Committee Meeting, Benjami: 
Hotel (check bulletin board for room) 


1:00 P.M. 


Plant Tours—The Budd Co., Philco Cor; Wes 
Electric Corp., and Yale & Towne Mig. 


1:30 P.M. 


Industrial Films, Theatre off Center Building 


2:00 P.M. 


Technical Session, Room 200, Convention Ha 
Chairman, Campbell R. Pittsinger, Prod 
Engineer, SKF Industries, Philadelphia, Pa 


Automation of Ground and Turned Production Parts, 


Bean, Chief Design Engineer, Autor 
Program, Ford Motor Co., Detroit, Mic! 


Technical Session, Ballroom, Convention Hal 


Chairman, Gardner Young, Tool Supervisor, Wes! 


Electric Corp., Pittsburgh, Pa. 

Machinability and Applications of Ductile Cast ron 
Gagnebin, Research Metallurgist, The Inter 
Co., Inc., New York City 


8:00 P.M. 
Technical Session, Ballroom, Benjamin Fran} 
Chairman, Alexander H. d’Arcamba 
Pratt & Whitney Div., Niles-Bement-Por 
ford, Conn. 
Machinability, Roy T. Hurley, Preside 
Corp., Wood-Ridge. N. J. 


Technical Session, Rose Room, Bellevue-S 

Trends in Drilling, Chairman, Harmon 5 
intendent, Sipp-Eastwood Corp., Paters 

Application of Drill Units to Standard and 5; 
Eugene Numrich, Application Engines 
Machine Co., Cincinnati, Ohio 

Micro- Drilling, John A. ¢ upler Il. General \ 
Jet Co., Cumberland, Md. 
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4 c C. C. Balderston 


Wednesday, April 12 
’ 9:00 A.M. 


Fi bnical Session, Room 200, Convention Hall 
mal J. Heckinger, Vice-President, Tools, 
\ Pa 
andystrial Applications of Metamics, W. O. Sweeny, Jr., 
| 1S Manager, Haynes-Stellite Div., Union Car 


Lo.. Kokomo. Ind. 


Bint Tours—Baldwin Locomotive Works, Crown Can Co., 
Belt Radio Corp. of America (Camden), and 


9:30 A.M. 


Sdustrial Films, Theatre off Center Building 


10:00 A.M. 


Board of Directors Meeting, Ballroom, Benjamin Franklin 


Bouse of Delegates Caucus, Betsy Ross Room, Benjamin 


1:00 P.M. 


Mant Tours—The Budd Co., Philco Corp., Westinghouse 
Corp., and Yale & Towne Mfg. Co. 


1:30 P.M. 


Ddustrial Films, Theatre off Center Building 


2:00 P.M. 
Y echnical Session, Room 200, Convention Hall 


Gerald A. Rogers, Sales Engineer, Rudel Ma 
Montreal. Que. 
ld Roll Forming of Metals, Elmer J. Vanderploeg, Assistant 
Fy The Yoder Co.. ( leveland. Ohio. 


Bechnica Session, Ballroom, Convention Hall 


romation, ( John C. Whitesell, Superintendent 
ng, The Budd Co.. Philadelphia, Pa 
omation in Forging and Heat Treating, Thomas E. Darn 
Standards, and Willard L. Mautz. 
ction Engineering, Oldsmobile Forge 
tors Corp., Lansing, Mich. 
Press Room, Herman F. Zorn, President. 


Hudson, N. 


| 


fomation in the 


8:00 P.M 


cal Sess Ballroom, Benjamin Franklin Hotel 


R eaver, \ ice President, Baldwin 
Philadelphia, Pa. 


§ Up Modern Truck Engine Production, Joseph 
il Engineer, International Harvester 
’ ind 
fachin Ses Room, Bellevue-Stratford Hotel 
Stephenson, Chief Process Engineer. 
Pa, 
oF Clement Data for Effective Tool Design, Norris 
; K. Keever, Partners, Stevenson, Jordan 


‘New York City 


J. A. Livingston E vheyfitz Paul Wooton 


Thursday, April 133 
9:00 A.M 
Technical Session, Ballroom, Convention Hall 


Hard Surfacing of Production Tools and Gages, Chairman, 
Erik A. Lund, Chief Tool Engineer. Link-Belt Co.. Phila 
delphia, Pa 


Nitriding of High Speed Steel Tools and Gages, J. G. Morrison, 
Chief Metallurgist, Landis Machine Co., W aynesboro, Pa 

Hard Chrome Plating, Brayton A. Taylor, Vice-President, 
Chrome Electro-Forming Co Detroit, Mich. 


Plant Tours—Baldwin Locomotive Works. Crown Can Co., 
Link-Belt Co., Radio Corp. of America (Camden), and 


SKF Industries, Inc. 


9:30 A.M 


Industrial Films, Theatre off Center Building 


10:00 A.M 


House of Delegates Meeting, Ballroom, Benjamin Franklin 
Hotel 


1:00 P.M. 


Plant Tours—The Budd Co., Philco Corp., Westinghouse 
Electric Corp., and Yale & Towne Mfg. Co 


1:30 P.M 


Industrial Films, Theatre off Center Building 


2:00 P.M. 

Technical Session, Ballroom, Convention Hall 
Chairman, Peter A. Patterson, Past Chairman, Philadel 
phia ASTE Chapter 

Broaching Applications for Cost Reduction, Oliver W. Bonnaf: 
Chief Research Engineer. The Lapointe Machine Tool Co.. 
Hudson, Mass. 

Technical Session, Room 200, Convention Hall 
Chairman, Frank J. DeFrates, Superintendent, Kruse & 
Slattery, Camden, N, J 


Automation in Hopper Feeds for Assemblies, Charles F. Kraus. 
President, Kraus Design, Inc.. Rochester, N. Y. 


7:00 P.M 
Banquet and Annual Membership Meeting, Ballroom, Bellevue 
Stratford Hote 
Annual Report to Membership 
Address 
Installation of National Officers 
Presentations 
Entertainment 
* Exhibits open from 9:00 A.M. to 5:00 P.M., daily 
Complete film showing daily from 9:30 A.M.-12:00 Noon and from 


1:30-4:00 P.M 
Check bulletin boards in lobby, for changes in schedule 
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and Friday. 


9:00 A.M. 


Technical Session, Ballroom, Convention Hall 
Chairman, Dwight H. Renfrew, General Superintendent, 
Link-Belt Co., Philadelphia, Pa. 

Design Economics, John VanHammersveld, Supervisor, Design 
Cost Control Group, The Glenn L. Martin Co., Baltimore, 
Md. 

Plant Tours—Baldwin Locomotive Works, Crown Can Co., 


Link-Belt Co., Radio Corp. of America (Camden), and 
SKF Industries, Inc. 


9:30 A.M. 
1:30 P.M. 


Industrial Films, Theatre off Center Building 


April 14 


2:00 P.M. 


Technical Session, Ballroom, Convention Ha 


Chairman, Edmund Hollingsworth, President. Tools 
Ardmore, Pa. 


Investment Casting, Thomas F. Frangos, Sales Enying 
Haynes-Stellite Div., Union Carbide & Carbon | 
Kokomo, Ind. 


Technical Session, Room 200, Convention Hal 
Chairman, Emil Kitzman, Sales Engineer, W, F. 


Machinery Co., Philadelphia, Pa. 


Effect of Latest American Standards on Lathe Spindle Detle 
tions, Dr. Max Kronenberg, Consulting Engineer. (), 
nati, Ohio 


j— 


Big Boy—Production of largest broach ever made 


* * 
An American Miracle—Job Setup and Operation 


* * 


Grinding and Use of Basic Lathe Tool Cutter Bits 


* * 


This Is Resistance Welding 
* * * 


Die Casting 


* * 


The Human Bridge—Automotive Production 
G. F. Eglinton 


J. G. Morrison 


Eugene Numrich W. L. Mautz R. B. Schulze 


Movies you'll like 


Pay Loads Pay Off—Materials Handling 
* * * 

Multipress and How You Can Use it 

Physics of Metal Cutting 
* 

The Easier Way—Job Planning and Contr 
* * 

Tools and Rules for Precision Measuring 
* 


Generation of Metallic Bearing Surfaces 


See bulletin boards for daily ! 


Joseph Olender 


T. E. Darnton J. P. Bowden 


| 

& 

| > ime 

| ve 
| N. L. Bean 
| | Frange 
42 The Tool Easing 


they are... 


Bonvention speakers are experts on their subjects, but did you know that... 


R. MAX KRONENBERG has served as a machine tool 
5] ) 7 itting expert before the Supreme Court of 
’ ue Federal Courts in the U. S. During World 
7 i he consultant to the Secretary of War in Wash 
ve and increase war production. Author of 
tal cutting investigations in the U.S. and 
ember of Sigma Xi, a society for the pro- 
tifie research .. . Eugene Numrich, a Uni- 
f ¢ nnati man, placed vocational education in 
s while assistant coordinator of this activity 
Southwest district of Ohio . . N. M. Perris has 
management at the University of Pennsyl- 
4s Armv Prove Officer in World War LI. 
4H. K. Keever is a member of Tau Beta Pi engineering 


ce directed the engineering and manufacturing 


making machines . . . A former professional 
d-tunne lel builder, John Van Hammersveld has 
bectured esign cost control at the Glenn L. Martin Engi- 
permg Training School, is the author of “Designing with 
Dollars” and other trade paper articles . . . Roy T. Hurley 


| in two world wars. In the first conflict he was 
f airplanes and airplane engines in the Army Air 


qT {s D to the Chief of Ordnance in World War 
| set uy lustry integrating committees. 
* John A, Cupler Il, a native of Detroit, was graduated 
from Potomac State College; holds patents on inventions 
gy drilling and the manufacture of synthetic 
erets .. . T. F. Frangos earned his master’s 
engineering at Purdue University, has done 
r e chemical and dye industries; was an Army 
3 Corps captain from 1942-46 ... E. J. Vanderploeg 
pimbed the hard way to assistant chief engineer of his 
Pomp 1ugmenting his technical high school education 


irses. He has spent 25 years designing and 

: sing the engineering of cold rolled forming machines. 
N. L. Bean is a Registered Professional Engineer in Michi- 
gs to the Automobile Old Timers, is active in JIC 
irdization and chairmans the Sub-Group on Castings 
SAE drafting 


room manual now in preparation 


M. Franklin grew up with the automotive industry, be 
gas an assembler with the old Remy Electric Co. at 


wm VanHammersveld 


N. M. Perris 


J. P. Bowden holds B.S. and M.E. degrees from Towne 
Scientific Institute and the University of Pennsylvania, is an 
R.P.E. in that state .. . G. F. Eglinton had his toolmaking 
apprenticeship with the Anderson Electric Car Co. inter- 
rupted by the first world war, continued his education at 
Midwest technical institutions during 12 years as an itinerant 
toolmaker . . . Starting in 1942 as metallurgical consultant 
on hard facing, welding rods and special tools, W. O. 
Sweeny, Jr. in two years became Chief of the Wrought 
Steel Section of the Metallurgical Branch of the War Pro 
duction Board at Washington 

Besides manufacturing machines, giving technical talks 
and writing trade paper articles, H. F. Zorn is vice-president 
of the Hudson River Trust Co., Hudson, N. Y. As president 
of the Columbia Memorial Hospital, he chairmans a build 
ing committee in charge of a $2 million addition to the 
institution A University of Michigan alumnus, C. E. 
Kraus has been an instructor in the metal processing de- 
partment of his alma mater. He gave up an industrial re 
search post to make automati¢ parts handling equipment 
and assembly machines For outstanding achievement 
during the late war, O. W. Bonnafe carried off the Certifi 
cate of Merit of the National Metal Trades Association, is 
a member of the committee for removing metal on aircraft 
gas turbines, working out of Wright-Patterson Field, Dayton, 
Ohio. 

R. B. Schulze had a book, “Aluminum and Magnesium 
Design and Fabrication,” published last year, studied 
mechanical engineering at Carnegie Tech and aeronautical 
engineering at Curtiss-Wright Technical School 
T. E. Darnton has been with General Motors ever since 
he came out of Michigan State College with his B. S. in 


1938 ... W. L. Mautz, an Ohio State M.E., had six years 
in the field as sales engineer before joining Oldsmobile in 
1942 .. . J. G. Morrison has written numerous papers and 


articles in connection with high speed steel] ‘ Joseph 
Olender, who has the responsibilities of a master mechanic, 
has contributed 24 years’ experience to the program he is 
describing While grinding efficiency engineer at the 


Maxwell Chalmers Corp., B. A. 


predecessor to Chrysler, 


Taylor installed the first grinding wheel salvage department 
in any Midwest automotive plant 


B. A. Taylor H F. Zor 
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Busman’s Holiday 


Visiting tool engineers tour local plants to see how other fellow does 


| FTER THE COLONIES had told off the British, Phila- remote parts of foreign countries. Baldwin engineer 
A delphia hustled around and set up ordnance plants to show you how they process such diverse eq up t 
help clinch the argument. ‘Today it is an important center of A relative newcomer in an historic location e Stes 
and purveyor to military installations. And largely through Division of Westinghouse Electric Corp. It sp ver 47 
the increased tempo of each successive wartime operation, acres of Pinicum Island, a delta sloughed off by the k 
metals and metal products have passed all its other in- Schuylkill River ages ago. Some 40 years before Per 
dustries in dollar value. rived, a company of Swedes settled here, built 
When things quieted down after the War of 1812, a Phila- and governor's mansion less than half a mile from th 
delphia journeyman jeweler seeking a more practical busi- ent plant entrance. 
ness teamed up with a machinist and wood engraver. They As ASTE parties go through this entrance, company g 
began making book publishers’ tools and binding machinery, will escort them to manufacturing departments working 
competing with the import market. Then they formed cop- steam turbines, reduction gears, steam condensers, pu 
per cylinders for printing calico. Unable to find a steam and air ejectors. If your feet hold out you g 
engine to power the expanding industry, the former jeweler see feedwater heaters, cooling units, ventilating 
designed and constructed one himself. Before long the manu- compressors and perhaps a land gas turbine. Of espe 
: facture of such engines became their principal business. terest is the procedure for cutting teeth in large red 
Now when you visit the Baldwin Locomotive Works gears. Hobbing, done in an air-conditioned room, cor 
you'll find that Matthias Baldwin’s successors are still day and night for three weeks. Since the cutting to 
broadening their range of preducts. They turned out part erates, all subsequent teeth will be slightly o 
of the hydraulic equipment that raises and lowers the stage if work is stopped, then resumed after the metal cools 
at Radio City Music Hall, propellers that drive the SS Behind the clear pictures that flicker over your tek 
. America, auxiliary diesel engines for the tanker MS Dynafuel. set is rigid quality control. At the RCA plant in | 
rhey've just completed a 664,000-Ib press to produce rubber you'll see more than 1000 parts, assembled wil 
\ conveyor belting in large sections. Their locomotives join screws and some 500 crimping and soldering opera! 
going into every set. Materials are carefully exan 
z Upper left: Fumes escape up an exhaust as a worker welds a transmitter frame in sembly line inspectors check each part, circuit at 


the RCA engineering products department. The largest spherical roller bearing ever 


nent. A test pattern is inspected for faults, its character 
built in the U. S. is assembled at SKF Industries. Each of the 52 rollers weighs 35 


pounds. Lower, left: A Baldwin Locomotive worker faces the steel base casting for a COEES late d with the receiver. Next the IF and RI 
vertical 5,000,000-Ib. capacity universal testing machine. Right: Five pieces are are aligned, checked for wave shape response al ad sensit 


clamped in place to be drilled in one operation at Yale & Towne Mfg. Co. All variable controls are adjusted. In the deflectior 


| 
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ist meet exacting standards 


planned their recently opened plant 
{ out the machinery and equipment 
s. scales and industrial trucks, then 

ind a roof. The result is a remark 


andling and production efficiency 
d r on this trip are the machine shop 


7 es, the overhead conveyor for dry 

the trueck-circuit for handling prod 

» machinery. Paint is being piped 
a ater to serve the finishing depart 


( trates on the conveyor phase of 
e you'll see foundry, forging and 
ed reducers, worm and herringbone 
ible speed drives, chains and chain 

; oo sing of components the trip continues 

if elevator, belt, apron, slat and other 


put to good use at Crown Can Co. 
ed into litho presses, decorated, then 
vens. Emerging the sheets are re- 
tter departments and cut into body 


eces, A erator feeds body parts into an auto- 
speed mac ie which produces a soldered cylinder. 
machines flange both ends of the body 
ble seam one end, and air test the can. 

the depression °30’s The Budd Co. tackled the 
of stainless steel, came up with its Shotweld 


light but rugged material, along with 


f | tools for forming it. Their research led to 
ght-weight railway cars bringing thousands of 

P lelphia. Budd representatives will ex 
steel are run through heavy rollers to 
Mrrugations en welded together into roof sections. 
g | has its own electronic timer which also 

g record of each weld on a paper tape. 

BKF Industries men and machines are busy transform 

Bis of wire into tiny steel balls half the size of a pin- 


se blanks for tipping ball-point pens are formed 
f 21,000 per hour. Each day thousands of bear- 
thousands of sizes are constantly checked during 


it teeth in large gears being manufactured at 

A 42-foot vertical boring mill, one of the largest ir 

1w yoraulic turbine ring. Sheets of tinplate feed into 
be decorated before baking and fabricating intc 

A Westinghouse employee seals the shroud of a moderate sized steam 
der nth je frame, one of several sub-assemblies for stainless ste« 
t at The Bud Below: Ribbons of stainless steel are corrugated 

em through ft roller later welded together to form railroad car 


4 


he 


panes 
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Above: The elevation on which the Philadelphia Museum of 
suggested site for William Penn’s mansion. Aquarium buildings are in 
ground. Left, from top: From his post in front of Independence C 

John Barry shows how he commanded the master of the Britist fer Edwars 
surrender in 1776, as the first commissioned officer of the U.S. Navy to captyr 
foreign ship. Left center: In this house at 530 N. 7th Street, Edgar Allan py 
labored over some of his melancholy tales. Right: One of the richest homes o 
colonies, Mt. Pleasant was Benedict Arnold’s gift to his bride. Visitors to fy 
mount Park admire its Chippendale furnishings. Although 88 miles from the Atlan 
the Port of Philadelphia is the nation’s second busiest 


6¢y ET EVERY HOUSE be placed .. . in the middk 

P its Plot . . . so that there may be Ground on 
side for Gardens . . . that it may be a greene countr 
Towne which will . . . always be Wholesome.” 

William Penn’s instructions in 1681 to his commissioner 
are as apt today as then. But, immersed in becor 
manufacturing metropolis, Philadelphia gradually lost 
founder’s vision. It became inured to its crowded, 
factory town, went along its ultra-conservative way, 
tant to be disturbed by change. Now it is up and 
tearing down wornout housing, putting up new, ¢ 
super expressways, cleaning out rivers, improving commu 
services. A pleasant “wholesomeness” begins to shine throug 
the housecleaning. 

Shooting off diagonally from City Hall, the tree-as 
Benjamin Franklin Parkway points like a green arrow | 


Below, from left: Old houses on Camac Street between Spruce and Pine 2 
characteristic of early Philadelphia. The clock and bell in the Germantown Town § 
formerly told the hours from Independence Hal!. Gloria Dei or Old Swede’s Chur 
standing since 1700, is the oldest house of worship in Philadelphia 


Photos courtesy Philadelphia Conventior 
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f Fairmount Park. This in turn spreads to 
extension to form a 3$000-acre playground. 
A major encloses such a spacious, natural breathing 
: . Ol ats scattered over the urban area follow 
q ims, surround quiet lakes, reservoirs and 


pa long the magnificent Parkway boulevard, 
q ; ssive public buildings. Beneath a rooftop 
. | gardened terrace, the Free Library covers 
or D s field. Opposite, Franklin Institute demon- 
science, does research for industry; Fels 
:matizes the travels of the celestial bodies. 
Bb overlooking the Schuylkill River, the Museum 
Bt Art con is a panorama of the skyline. Behind the 
~ the Aquarium dangles its feet in the river. Farther 
- the occupied by General Grant at City Point, 
By. ond the zoo. Looking much as it did when Benedict 
ee. sve it to his bride is Mt. Pleasant, a colonial man- 
the mid-city park was on the outskirts of 


® For a flashback to Philadelphia’s history making days, 

seek out such downtown landmarks as the Independ- 

e Square buildings, the Betsy Ross house and Carpenters’ 

But you may not recognize the Tom Thumb Sand- 

Shop at 7th and Market as the spot where Jefferson 

Declaration of Independence. Better known is 

cation of his office as the first Secretary of State, now 

rked with a marble memorial at the entrance of the 
Strawbridge & Clothier department store. 

Through the iron fence around the Old Christ Church 

Burial Ground on Arch Street you can read the epitaphs on 

the tombstones of Benjamin Franklin and his wife Deborah. 


The spot where Thomas Jefferson had his office as the first Secretary of State is 
g ae enshrined in this marble memorial at the entrance of the Strawbridge & Clothier 


Cowne’ 


Some of the town’s first settlers rest in the graveyard of the 
Old Swede’s Church, built in 1700. Established five years 
earlier, Christ Church has occupied its present Georgian 
edifice since the middle 1700's. A simple stone shaft in Penn 
Treaty Park reminds passersby that it was here that the 
Quaker made his unsworn pact with the Indians 


Ageless in classic beauty the granite and marble home of 
the first and largest U.S. Mint rolls, cuts, stamps and mills 
metals to keep this and other nations in pocket money. Be 
sure to study its walls and ceilings. They depict the de 
velopment of the arts and crafts in irreplaceable gold mosaic 
faced with Tiffany glass 

Philadelphia also has the oldest Navy Yard in the country, 
its only naval operated aircraft factory. The Quartermaster 
Depot which outfitted the Lewis and Clark expedition now 
makes army uniforms, flags and other equipment. Most 
ancient Federal installation is the Schuylkill Arsenal, and 
the active Frankford Arsenal has more than a century of 
munition and arms production behind it 

The third nationality group to settle in Philadelphia re 
tains its identity in the Old Germantown quarter. Two- 
century-old inns, mansions and cottages give it a nostalgic 
charm. Listen to the bell in the Town Hall as it calls out 
the hours. A thousand Spanish dollars are said to have been 
melted to achive its remarkable tone. 

Even if the exposition and convention keep you too busy 
for sightseeing, you can take in the University of Pennsyl- 
vania Museum. It’s just a block across the campus from 
Convention Hall. 


Upper: This cabin in Fairmount Park once sheltered General Grant at City Point, 
Va., during the siege of Richmond. Below: Benjamin Franklin and his wife sleep 
beneath slabs in Christ Church Burial Ground 
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Eat 

Arthur's Steak House—216 Chancellor 

Louis G. Bauerle, Inc_—14 S. 15th. Specialties 
Snapper Soup and Cheese Cake 

Convention Hall Restaurant 

Homestead—1913 Walnut. 
of service 

Old Original Bookbinder’s—121-7 
Seafood house 

Russian Inn—1233 Locust 

Shoyers—412 Arch 

2601 Parkway Dining Room—26th 
Parkway 


Colonial type 


Walnut. 


and the 


Dine and dance 


Barclay Hotel—18th and Rittenhouse Sq. 

Empire Room—Ritz-Carlton Hotel, Broad 
and Walnut 

Stratford Garden—Bellevue-Stratford Hotel— 
Broad and Walnut 

Warwick Room—17th and Locust 


See Spring Flowers 


Horticultural Hall—Fairmount Pk., 9-5 daily. 
Free. Display of Easter lilies 

Longwood Gardens—Kennett Sq., Pa. 11-5 
daily. Free. Sun., 60c. Easter flowers, 
orchids 


Shop 
The Blum Store—1300 Chestnut 
Bonwit Teller-—Chestnut at 17th 
Gimbels—9th and Market 
Lousols—Chestnut St. at Juniper 
Oppenheim Collins—1126 Chestnut 
Russeks 5th Ave.—1210 Chestnut 
Snellenburgs— Market and 11th 
Strawbridge & Clothier—8th and Market 
John Wanamakers—13th and Chestnut Sts. 
Open 10 to 5:30 daily. Fashion Show, 
April 11 
Department and center city stores open 
Wed. until 9 p.m. 


Admire Fine Art 

Art Alliance—251 S. 18th St. 

Penna. Academy of Fine Arts—Broad and 
Cherry. Closed Mon. Weekdays, 10 to 
5, Sun., 1-5 

Phila. Museum of Art—25th and Parkwy. 
9:30 to 5 daily and Sun. 

Free Library—19th and Parkwy. Weekdays, 
9 a.m.-10 p.m. Sun., 2-10 p.m. National 
Snapshot Awards 


Free 


Be entertained 
The Click—Market at 16t} 


Garden Terrace—Benjamin 
9th and Chestnut 


Legitimate Theatres—Forest 
Locust St., 1411 Locust 
Broad; Walnut St., 9th 

Little Rathskellers—Broad an 

Palumbo’s—824 Catharine 


Take off from this world 


Fels Planetarium—Benjamin F; 
at 20th St. Rocket 1 
nary), leaving 3:00 p.m 
Additional 
p-m.; Sun. 2 p.m.; Wed 
p.m. No trips Mon 


way 


trips: Sat 


Hear good music 

Academy of Music—Broad 
adelphia Orchestra, 
April 10, 14,—2:30 p.m.; Apri 
p.m, 

John Wanamakers—13th 
gram in Grand Court 12 r 


at Chestr 


weekdays, except Wed. noon. Apr 


Concert by Germantown Youth Or 


agner oT 
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Part Two 


Floor Plan of Philadelphia’s Convention 


Hall and Museum 
Where Can I Find... ? 
Exhibitors, Products, Personnel... 


Directory of Exhibited Products 
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TRAINING EXHIBIT 
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Hall and Museum 
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ASTE HEADQUARTERS PLANT TOURS 
Space No. 888, at the far end of Commercial Museum. Sign up at the Registration Desk. Buses leave from 
entrance parking lot. 


BANQUET TICKETS 
May be purchased at ASTE Headquarters, Space 888. PRESS ROOM 
CHECKROOM Headquarters for newspaper and trade paper repress 


tives are in Room No. 105, near main entrance. 
In passageway between Convention Hall and Commercial 


Museum. 
PUBLIC REST ROOMS 
EXHIBITORS’ SERVICE OFFICE Conveniently located throughout the buildings 


Located in the Center Building. 


PUBLIC TRANSPORTATION 


One block north at Spruce and 34th Streets 


EXPOSITION MANAGER'S OFFICE 


Room 103, near main entrance. 


EXHIBITS REGISTRATION DESK 
Space Numbers Aisles Lecuted in Entrance lobby of Convention Hall. 
l- Ww Center Building 
101- 441 100- 400 Convention Hall 
502-1168 500-1100 Commercial Museum 
RESTAURANT 
For a light snack or a full course 
meal you'll like the restaurant in the 
west corridor of Convention Hall. 


LOST AND FOUND 
Finder please return lost article to Registration Desk. 
Please report losses promptly. 


LOUNGE 
For your leisure a lounge is provided in the Center 
Building. 
TECHNICAL SESSIONS 
MOVIE THEATRE Take elevators next to the restaurant, to Room 200 
Off Center Building; open from 9:30 A.M. - 12 Noon Ballroom. 
and from 1:30-4:00 P.M. Entrance through Commercial 
Museum. 


TELEPHONES 


Conveniently located throughout the buildings. 
OFFICIAL PHOTOGRAPHER 
Arrange for exhibit pictures with the photographer in 
Exhibitors’ Service Office, Center Building. TO LOCATE A FRIEND 
Inquire at the information desk in the ASTE boot! 
PARKING he has registered at the Exposition, his hotel or 


Parking areas are adjacent to Convention Hall. residence address and phone is on file. 


PHILADELPHIA HOST CHAPTER HEADQUARTERS WESTERN UNION 


Registration area. Exhibitors’ Service Office, Center Building. 
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Fyhivitors, Products, Personnel... 


42 ACCURATE BUSHING COMPANY 406 ADAMAS CARBIDE CORPORATION 


443 North Ave. 1000 S. 4th St. 

Garwood, N. J. Harrison, N. J. 
attendance-—C Ss Einsiedler, J Wm In attendance—Edward L. Dreyer, W. H. Jones 
Ekegren, Jr., Carlton Eberhard, Joseph T W. Pflug, A. J. Fischer, Tungsten carbide tool 


Hanlon, Albert R. Dorn 


tips, dies, and wear parts 
ig bushings, standard and special 


1040 ADEL PRECISION PRODUCTS 


48 ACE ABRASIVE LABORATORIES, INC. CORPORATION 
250 West 57th St. 10777 Van Cues St. 
New York 19, N. Y. Burbank, Calif. 


In attendance—Fred T. Miller, Tom Fitzgib- 


attendance—Benjamine Greenfield, Fergus bon, Ted Affleck, J. Boyd Coates, I. Casper 


Magee, Charles Trabulus, Theodore Spector 
Herbert B. Collins, Jr., Milton J. Huill, John 

Simulated milling machine operated by indus- 


trial hydraulic units comprising pump, rotary 
pilot, relief. flow control, free-flow restricted 
and pilot-operated 4-way valves 


} 


ire diamond powders and lapping compound 


234 ACME STEEL COMPANY 
2840 Archer Ave. 


1122 AIRBORNE ACCESSORIES CORPORATION 
Chicago 8, Ill. 


Tool Division 


attendance J H. Prout, C J Bruneel, V J 25 Montgomery St. 
Fiore, N. J. Lynch, E. P. Crim, C. F. Coleman ; 
M. G. McGuinn, V. F. Murphy Hillside 5. N. J. 


tal stitcher In attendance—W. Cortlyn Rhodes, J. F. Mo 


zon A Marantz Sam Fiedel Cliff 
Thompson, Bill Hopkins, Harry Jakobsen, T. P 
Orchard, Charles Kamuda, Louis Ross 


ACME TOOL COMPANY 
71 West Broadway 728 AIR SPEED TOOL COMPANY 
New York 7, N. Y. 1500 West Slauson Ave. 
In attendance—M. Ehrenhaus, Frank A. Corrao Los Angeles 47, Calif. 


J. P. Scipione 


In attendance H. ]. Thiessen, W. J. Thiessen 


| are eurfacre ate anacle ates Roy Von Se ern, Walter J. Braun, Robert G 
holde urface plate angle plate Zimmerman “Mrs H. J. Thiessen, Mrs. Roy 
allels, straight edges, master angle plates, Von Seggerr 

sion grinding vise, sine plate, angle par 

's, compound blocks Portable pneumatic saw and file 
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AJAX ELECTRIC COMPANY, INC. 
Delaware and Frankford Aves. 
Philadelphia 23, Pa. 


In attendance—G. H. Clamer, William Adam, 
Jr., John E. Haig, L. B. Rosseau, H. W. Kerst, 
A. R. Yerkes, Q. D. Mehrkam, John P. Clark, 
Miss Ann E. Hamilton. 


Electric salt bath furnace installations, batch 
and mechanized units; demonstration 


618 ALLEGHENY LUDLUM STEEL 
CORPORATION 


Pittsburgh, Pa. 


In attendance—W. H. Wills, L. V. Klaybor, 
R. S. Ahlbrandt, Clark W. Green, Paul Rehner, 
Barney Miller, P. E. Floyd, R. T. Eakin, W. H. 
Bleecker, F. Price Norris, Jr., Coolidge Sherman. 


Steel—before machining—tips, carbide re- 
placement 


524 ALLEN MANUFACTURING COMPANY 
133 Sheldon St. 


Hartford 5, Conn. 


In attendance—W. D. Horner, Ellsworth Brash, 
Ivan Smith, Kirk Hobart. 


Hex socket set and shoulder screws, socket 
and flat head cap and square head set screws, 
socket pipe plugs, dowel pins, hex keys and 
allenuts 


665 ALLIED PRODUCTS CORPORATION 
12677 Burt Rd. 
Detroit 23, Mich. 


In attendance—W. S. Smith, L. Coulter, R. 
Wild, J. T. Moriarty, F. Bishop, L. E. O’Dell, 
W. L. Mills, L. Richards, A. J. Fleming, P. J. 
Fleming. 


Interchangeable punches and dies, cold forged 
parts, high carbon cap screws, hardened and 
precision ground parts 


206 ALLISON COMPANY 
257 Island Brook Ave. 
Bridgeport 8, Conn. 


In attendance—C. D. Cummings, H. R. Powell, 
G. J. Casserly, E. C. Scanlon, R. F. Robbins, 
R. J. Bowllan. 


Rubber and resinoid bonded abrasive cut-off 
wheels, soft rubber polishing wheels 


718 ALPHA CORPORATION 
3 Seneca Place 


Greenwich, Conn. 


In attendance—A. Sonntag, 


C. E. Sonntag, 
S. R. Hazelett. 


Molykote 


bearing pressure lubricant 


226 AMERICAN CHAIN & CABLE COmpany 


INC. 
(see Campbell Machine Diy 
also 
(see Wilson Mechanical Instrument Co,, |p 


659 AMERICAN MACHINE & FOUNDRy 
COMPANY 
5502 Second Ave. 


Brooklyn 20, N. Y. 


Wiedmann 


In attendance—Charles Charle 
H. H. Smith, E. T 


Thiel, W. Ross Stevens, 
Parke, T. G. Dalrymple 


Fully automatic chucks and tapping attg 
ments, woodworking machine, radial arm say 
AMERICAN MACHINIST 
McGraw-Hill Book Company, publishers 
McGraw-Hill Bldg. 
New York 18, N. Y. 


416 


In attendance—Albert Hauptli, Jr W. E 
Kennedy, Adkins Lowell, Burnham Finney, E 
J. Tangerman, J. H. Koch, D. G. Jones, R 
Deen, J. P. Tiebout, R. H. Anderson, A. F 
Tischer, P. G. Weatherby, J. A. McGraw, G 
Reppert, H. Britton. 


American Machinist, information pertinent ' 
interest of tool engineers 


958 AMERICAN PULLMAX COMPANY, INC 
2627 North Western Ave. 


Chicago 47, Ill. 


In attendance—E. G. Kihlstrom, L. W. Bet 
rendt, Wm. Grasmick, David Arvidssor 


Sheet steel and plate cutting machines 
ous sizes and capacities 


1131 AMPCO METAL, INC. 
1745 South 38th St. 


Milwaukee 15, Wis. 


In attendance—S. C. Lawson, J. P. Henry B 
Frohman, E. E. Whitson, J. E. Cook, J. W 
Nebel, C. S. Goodwin 


Forming dies and punches, guide post 
for die stamping die sets; boring bat 
strips, plus examples of productio: 
AMERICAN SOCIETY OF TOOL ENGINEER: 
10700 Puritan Ave 
Detroit 21, Mich. 


888 


In Attendance—H. E. Conrad, Maxi 
Frank W. Wilson, J. S. Eacock, Edyt! 
Frances E. Watson, Stanley F. Gir 
Barman, Kenneth Carroll, Margaret M 
Ray Putnam, Gilbert P. Muir, A. E 
Doris B. Pratt, Dorothy Taylor, A 
C. T. Etter, J. E. Hartnett 


Complete information on AST! 
chapters and service to members a 
THE TOOL ENGINEER magazin: 
gineers Handbook, ASTE standa 
sheets, other publications spons 
Society 
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B. C. AMES COMPANY 5 APEX TOOL & CUTTER COMPANY, INC. 


cy 


12 Ames St. 237 Canal St. 
Waltham 54, Mass. Shelton, Conn. 
In attendance—Warren Ames, H. B. Kruse, In attendance—F. J. Wilson, Sr H. M 
B. C. Ames, E. W. Goodwin. Sheridan, F. J. Wilson, Jr.. F. D. Glover 
rometer dial indicators and micrometer Metal cutting tools, inserted tooth milling 
| cages cutters, tools and holders, 2-way holders 
107 AMPLEX MANUFACTURING COMPANY 521 ARMSTRONG-BLUM MANUFACTURING 
Subsidiary of Chrysler Corporation COMPANY 
6510 Harper 5700-5800 Bloomingdale Ave. 
Detroit 31, Mich. Chicago 39, Ill. 
2 In attendance—Harry J. Blum, Gus M. Hess, 
in, x Van Austin, Karl Arenz, Ted A. Slezak, Walter 
L. Printz, H. Speck, Frank Beemer, A. J. Die- G. Stockdale, Martin Stanlionis 
singer, Jr., H. G. Silcox III, J. B. Waterhouse, 
|. E. Blizzard, M. H. Beemer, S. M. Krauser, 
A. H. Schwarz, J. C. Barba, J. M. Brower, A Various hack saw machines, universal metal 
band sawing machine, high-speed-edge hack 
. = ; saw blades and hole saws 
Bronze. iron, stainless steel, Oilite, oil-cush- 
ned, heavy-duty bearings, cored and solid 
bars, machine parts, friction units 1047 ARMSTRONG BROS. TOOL COMPANY 
5273 W. Armstrong 
329 ANDERSON & SONS INC. Chicago 30, Il. 
NORTH ELM ST. 
In attendance—Horace Armstrong, H. B 
WESTFIELD, MASS. Austin “R. B. Ansell, T. P. Sawyer, C. E 
Chase, T. F. Lynch, K. E. McGroder. 
In attendance—Roland E. Anderson, A. M ; 
Anderson, W. H. Smith, D. M. Anderson. Portable power pipe threader, tool holder sys- 
tem, hand tools, machine tools and accessories 
Nameplates, dials, panels, gages, scales, rules, 
amera plates 
741 ARO EQUIPMENT CORPORATION 
422 F. E. ANDERSON OIL COMPANY Bryan, Ohio 
Brownstone Ave. In attendance—R. W. Morrison, L. L. Hawk, 
E. L. Jackson, G. K. Scholte, O. D. Hitt, C_ A 
Portland, Conn. Konstance, T. F. O'Malley, A. B. Schuhl, G. 8 
King, W. N. Parke, C. P. Enston, C. N 
Douglass, M. J. Anderson, H. D. Hamilton 
» attendance—F. E. Anderson, T. C. Brad 
ford, J. S. Martin, C. A. Sluhan, J. Howard 
Kennedy, A. W. Ackerman Air tools, airline lubricators, balancers, quick 
hose couplers, electrode dressers 
Cost cutting fluid, machine cleaner, water 
mnditioner, rust preventives 
654 E. C. ATKINS AND COMPANY 
— 402 So. Illinois St. 
136 R. B. ANNIS COMPANY Ind; lis 9. Ind 
naianapons , nd, 
1101 N. Delaware St. P 
Indianapolis 2, Ind. In attendance—R. W. Nightingale, L. C. Garvin, 
- : R. V. Merrell, E. S. Norvell, R. Schmitt, Frank 
ERS 4 T. Wruk, Frank Duwell 
J attendance—R. B. Annis, M. F. Annis 
H. A. Franz 
Saws—metal, wood, plastic, saw tools, ma- 
'ynamic balancing machine, electric etcher, chine knives 
magnetizers 
1008 ATLAS PRESS COMPANY 
ANTON MACHINE WORKS 2012 N. Pitcher 
1226 Flushing Ave. Kalamazoo, Mich. 
In attendance—G. C. Nancarrow, H. D. Herder 
Brooklyn 6, N. Y. H. B. Hazerodt. J. C. Pitthield, Martin Miller 
James Gottesman, ( E. Blanchard, E. H 
In Attendance—J. Anton, Loretta Anton, H 
J Grabiner 
Bench and floor type ball bearing drill presses, 
lagnetic and non-magnetic parallels, trans- bench type milling machines, metalworking 
tting tube parts shapers, back-geared screw cutting lathes 
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AUSTENAL LABORATORIES, INC. 


(see Microcast Div.) 


AUTOMOTIVE INDUSTRIES 
(see Chilton Co.) 


W. O. BARNES COMPANY, INC. 
1297 Terminal 
Detroit 14, Mich. 
In attendance—J. W. Bennett, R. E. Bournon- 


ville, O. G. Roberts, F. M. Shaw, D. P. Shella- 
barger, V. H. Olson. 


Metal cutting hack and band saws and saw 


blades, Red Rocket power blade 


BAUSCH & LOMB OPTICAL COMPANY 
635 St. Paul St. 
Rochester 2, N. Y. 
In attendance—M. H. Stevens, J. I. Wexlin, 


G. C. Crebbin, P. Gentsch, R. Tackaberry, 
O. Boughton, E. G. Koch. 


Toolmakers, shop and Brinell microscopes, 
Widefield tubes and binocular microscopes, 
contour and measuring projectors, para-plane 
gages and 3 in. thickness measure 


BAY STATE ABRASIVE PRODUCTS 
COMPANY 
Union Street 
Westboro, Mass. 


In attendance—E. H. Brister, E. W. Farmer, 
R. A. Green, F. A. Hughes, E. J. Geib, E. B 
Jones, W. E. Moody. 


Abrasive specialties, Bayflex, DuraCut and 
Saf-T-Cut products, grinding wheels and 
honing stones 


BAY STATE TOOL & MACHINE COMPANY 
412 Albany St. 
Springfield 4, Mass. 


In Attendance—Alfred E. Gaudreau, Norman W. 
Gaudreau, Alfred N. Gaudreau. 


Toolroom equipment, hand tapping machines 
with drilling attachments 


BEAVER TOOL & ENGINEERING 
CORPORATION 
2850 Rochester Rd. 
Royal Oak, Mich. 


In attendance—A. E. Streadwick, J. R. Miller, 

R. L. Blanchard, William Johnson, C. L. Linde- 

gren, Jr.. Ed. Hollingsworth, Richard Melnick, 

Herb Taylor, T. J. Fraser, Wm. Scheer, Eugene 

— Robert Bayles, Chester S. Fischer, H. D 
ceisler 


Quick change tool holders for milling and 
boring machines, standard milling machine 
arbors, adaptors and reducing sleeves, solid 
carbide inserted blade milling cutters 


802 


1054 


1150 


333 


658 


THE BELLOWS COMPANY 
222 W. Market St. 
Akron 4, Ohio 


In attendance—F. R. Bellows, H. B Li, 
W. C. Richards, Jr.. J. M. McComb w 
Butcher, James J. Mudd, Harold 

Cc. E. Blixt, W. G. Buckley, W. L. Bue 
Chute, C. S. Draper, J. H. Frye, J. R 

G. A. Gray, D. B. Guy, B. O. Hultgre Wy 
Jessup, B. B. Larson, F. J. Mose F 
Newell, S. H. Nimmo, K. W. O'Neil. A 
Scott, Jr., A. K. Scriven, F. V. Stauff R 
Watkins, R. C. Gross 


ws 


Air motors, feeds. cylinders, V ises il d Valves 
air-powered rotary feed tables and jim, 
presses 


BEMIS & CALL COMPANY 
125 Main St. 
Springfield 2, Mass. 


In attendance—H. A. Lincoln, S. A. Linco! 
F. G. Kelley, R. W. Kelley, A. A. Metcalf 


Milling attachment for vertical and horizo: 
milling machines 


BENCHMASTER MANUFACTURING 


COMPANY 
2950 W. Pico Blvd. 
Los Angeles 6, Calif. 


In Attendance—Gerald Florence, M. K. Gre 
J. Spievak. 


Standard and deep-throat presses, horiz 
milling machine, rotary table, lathe 
ment swivel vise and similar parts | 
presses 


BENDIX-WESTINGHOUSE AUTOMOTI\! 
AIR BRAKE COMPANY 
901 Cleveland St. 
Elyria, Ohio 


In attendance—F. L. Wheaton, E. B. Rhodes 
H. C. Bothe, Jr., H. J. Begin, C. J. Lindegret 
Jr., C. J. Lindegren, Sr., F. T. Donnelly, P 
Boyle. 


Air cylinders, valves, controls, air 
jigs and fixtures 


BENZON MACHINE COMPANY! 
7th and Washington Ave 
Lansdale, Pa. 


In attendance—George H. Benzon, Jr 
F. R. Benzon, Robert W. Moyer 


Coordinators, recorders and spa‘ att 
ments 
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BLACK DRILL COMPANY 
1400 E. 222nd St. 
Cleveland 17, Ohio 


n Attendance—J. A. Remeke, F. G. Gepfert 
C. P. Morgan, R. Henning, R. B. Hogue, O. A 
Muenz, William E. Raney, W. J. Whatley, 
H. M. Wiltshire 


lls for dry and wet drilling, automatic 
lling units for drilling in all types material 


919 EDWARD BLAKE COMPANY 
437 Cherry St. 
West Newton 65, Mass. 


n attendance—Edward Blake, Lewis Wright 
Clifford H. Keller, William G. Shaw, David M 
Warren, A. M. Schmidt, A. J. Ulichny, Howard 
M. Keller, Charles H. Reeder. 


flute grinder, tap chamfer grinders, black 
! imond prec ision drill grinders, cutter sharp- 
ner, surface finish standards, tool holders 


HENRY P. BOGGIS & COMPANY 
706 E. 163rd St. 
Cleveland 10, Ohio 


In Attendance—Henry P. Boggis, Carl F 
Schleicher. 


lap grinder and general purpose abrasive 
cut-off machine 


139 BOICE-CRANE COMPANY 
930 W. Central Ave. 
Toledo 6, Ohio 


i Attendance—M. H. Buehrer, Stuart Tate, 
Richard Noyes, Russell Wells, Frank Tenure, 
Fr ank M Lee 


(Combination contour saw-band filer, drilling 
ind tapping machines 


49 BOKUM TOOL COMPANY 
14775 Wildemere Ave. 
Detroit 21, Mich. 


Attendance—F. Heuser, Wm. Scheer, L 
lager, Geo. Laughter, Harry Jenkins, O. Muel- 
r, K. J. Papke, Art Blessington, A. Soulen, B 
Gray, M. J. Lloyd, Walter Rankin, Jos. Dal- 
ghesh, John Williams, Jr., A. L. Hacker, M. A 
Siebert, A. Gorsky 


Ss 


ligh speed steel and carbide tipped boring. 
ttoming and internal threading tools; solid 
irbide precision boring tools; jig boring sets, 
ed and adjustable tool holders; resharpen- 
x fixtures, turning and external threading 


ls 


133 BOYER-SCHULTZ CORPORATION 
2110 Walnut St. 
Chicago 12, Ill. 


In attendance—Walter H. Brooke, Wm. Bunnell, 
Chas. A. Dussmann, Edw. Baumruck, Walter 
Obstefelder, W. O. Kellogg, Jay O. Achenbach 
R. C. Gray 


Surface and profile grinders; screw machine 
tools; copper head laps; special machine bolts 


657 BRAMSON PUBLISHING COMPANY 


(see Production Engineering & Management) 


43] BREHM DIE DIVISION 


(see the Steel Products Engineering Co.) 


1031 BRIDGEPORT MACHINES, INC. 
643 North Ave. 
Bridgeport 6, Conn. 


In attendance—Rudolph F. Bannow, Magnus 
Wahlstrom, Edward T. Kiernan, P. A. Rebok, 
E. H. Noren, Jr 


Turret milling machines and attachments and 


accessories 


567 BRINNELL COMPANY 
Hartford Ave. 
Granby, Conn. 


In Attendance—J. G. Schnell, E. C. Brill, W 
H. Robertson, T. S. Mederos, Jr., C. F. Gordon, 
E. L. Mahl, R. C. Wilson, E. A. LaPointe, V 
Hendricks 


Protectron. protective electronic control de- 
vice 


849 BROWN & SHARPE MANUFACTURING 
COMPANY 
235 Promenade St. 
Providence 1, R. I. 


In Attendance—Paul R. Hatch, Wallace E 
Anderson, Harold B. Schott, John H. Biggs, 
William T. Nystrom, James J. McAleese, James 
F. Tingley, Harry C. Watt, John F. Hines, Her 
bert Richardson 


Machine tool attachments and accessories, 
inspection equipment, pumps, chucks, collets, 
spur gear testing fixture, punches 


801 CHARLES BRUNING COMPANY, INC. 
100 Reade St. 
New York 13, N. Y. 


In Attendance—R. B. Graves, T. J. Gilmour, 
A. Halstead, R. B. Webb, J. M. Gilmour, F. E 
MacVaugh, H. C. Havekost, W. Cavanaugh, 
W. W. Hersperger, C. Renninger, Dewitt C 
Smith, J. Fineran, J. Riff, R. Hodges, J. P 
Arndt, F. DiCanio, E. G. Davison 
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THE BRUSH DEVELOPMENT COMPANY 
3405 Perkins Ave. 
Cleveland 14, Ohio 


In Attendance—A. J. W. Novak, H. Harsant, 
F. C. Gilmour, John Burnett. 


Dual channel and universal amplifier, D-C 
amplifier, surface and strain analyzer, single 
and double channel oscellograph 


BRYANT CHUCKING GRINDER COMPANY 
257 Clinton St. 
Springfield, Vt. 


In attendance—R. P. Scholl, H. H. Gates, A. E. 
Stubbs. 


Thread gages of all types 


CADILLAC GAGE COMPANY 
20316 Hoover Rd. 
Detroit 5, Mich. 


In Attendance—C. A. Pennell, Tom Thompson, 
Harold Burkart, C. H. Bauer. 


Measuring instruments, thread, cylindrical 


and special built-up gages 


CADILLAC STAMP COMPANY 
2136 Riopelle Ave. 
Detroit 7, Mich. 


In attendance—E. H. Novak, C. Nelsen, A. 
Mullen, F. Cooper, D. Cooper, A. GeWertz. 


Marking and branding machines 
CAMPBELL MACHINE DIVISION 


American Chain & Cable Company, Inc. 
Bridgeport, Conn. 


In Attendance—V. E. Leopold, M. 


Vogel, O. H. Shettler, Coleman, ... 
Thompson, J. L. Kavalaris, P. A. Kenyon, Paul 
Fee. 


Cut-off and rotary cutting machines, nibblers 


CARBOLOY COMPANY, INC. 
11177 E. Eight Mile Rd. 
Detroit, 32, Mich. 


In Attendance—W. G. Robbins, K. R. Beards- 
lee, J. E. Gillespie, E. C. Howell, J. W. Mason, 
G. M. Chandler, J. M. Bertotti, P. Holton, G. 
Burr, T. E. Hayes, R. Hudaverdi, J. W. Mid- 
deker, C. P. Quick, F. H. Schonberger, A. M. 
Thomson, J. L. Whitmore, E. Rauss, P. Schick. 


Standard single point and insert tools, stand- 
ard and special blanks, masonry drills, dia- 
mond wheel dressers and grinding cones, 
screw machine applications, wear resistant 
applications, coal mining and woodworking 
tools 


THE CARBORUNDUM COMPANY 
Niagara Falls, N. Y. 


In attendance—F. J. Tone, Jr., F. W. B 
J. G. Fritzinger, F. W. Scott, Jr., B. } 
W. T. McCargo, F. A. Upper, W. K. V 
David Currie, David Houtz, John W 
K. M. Williams, W. G. Lautz, W. A 
Stuart Wolf, R. D. Rutt, F. T. Keel 
Ireys, P. J. Speyser, Jos. E. Rice, K. § 
James Edminson, J. A. Decker, R. H 
ton, L. Kiriloff, J. M. Piper, H. L 
R. S. Lafferty, A. H. Straub, E. W. Adam 
J. F. Hill, R. F. MacGonigal, W. Telf: 


Grinding wheels; cloth and paper abras 


CHICAGO RIVET & MACHINE COmpPaAny 
96 W. Jackson Blvd. 
Bellwood, Ill. 
(Br. factory, Tyrone, Pa. 


In Attendance—Wm. O. Shineflug, John 
R. T. Brosius, Wm. Fahey, Jos A. Rehm, R. § 
Christie, A. L. Calhoun, C. Reineck, D. Reineck 
Vincent Scully, Jr. 


Tubular, split and bifurcated rivets in stee 
brass, iron, copper, aluminum, monel; aut 
matic rivet setters 


CHILTON COMPANY 

(Automotive Industries) 
Chestnut & 56th Sts. 
Philadelphia 39, Pa. 


In Attendance—Joseph *. Hildreth, 
Buzby, J. R. Custer, H. Rober 
Homer, C. B. Rawson, Ti she. 
Sieber, J. F. Pfeffer, C. W. Hevnes 
Miller. 


Automotive Industries, industrial aut 
news; Commercial Car Journal, maintena 
and operation of truck and bus fleets; Moi 
Age, automotive service and repair 


CHROME ELECTRO-FORMING COMPAN! 
7515 Lyndon Ave. 
Detroit 21, Mich. 


In Attendance—James J. Morey, Braytor 
Taylor, J. F. Mulvoy. 


Hard chrome plating of gages, broacie 
gears, automotive and aircraft parts 


CITIES SERVICE OIL COMPANY 
ARKANSAS FUEL OIL COMPANY 
60 Wall Tower 
New York 5, N. Y. 


In attendance—Joseph Reynolds, I. M. N é 
D. Gallaher, W. Schenck, M. Key Merle 
Smith, F. L. McGiffin, F. Mutz, J. 5 r 
Fred Blatz, George Staples, W. J 
B. B. Mears, J. J. Dorr, Jack Trace 


All types of industrial oils; 
greases; neutral and bright stocks 


and combustion analyzers 
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CIRCULAR TOOL COMPANY, INC. 
765 Allens Ave. 
Providence 5, R. I. 


In Attendance—G. H. Nye, R. F. Anderson, 
M. D. Pilon, G. Ryone, A. Jeffs, J. Clements, 
Fred McMillen, Fred Kern, Wayne Cather, 
Donald Robertson, Andrew Spruce, Robert 
Kuntz, James O. Horne, R. E. Nelson, A. J. 
Ulichny, O. S. Mitler, Ben Mitler, Robert Hen- 
ning, J. W. Kelly, Walter Greene, Robert 
Clark, George Tutrow, Herbert Morrison, 
William Ensley, Ted Parmelee, Louis Was- 
mund, Oliver D. Scott, Edward Voss, C. W. 
Draeger, E. J. Schnieder, W. C. Towne 


lid carbide and carbide tipped circular 
tal cutting saws; combined drills and 
intersinks. and center reamers 


CLEVELAND INDUSTRIAL TOOL 
CORPORATION 
1080 East 222nd St. 
Cleveland 17, Ohio 


In Attendance—Joe Loecy, Jr., Hunter N 
Williams, Lee Loecy 


Hydraulic automatic diamond turner, solid 
copper diamond tools 


CLINTON MACHINE COMPANY 
Franklin & Division Streets 
Clinton, Mich. 


In Attendance—Frank E. Bugher, Paul D. 
Dougherty, Fred W. Cammann, Jr., Tom 
O'Connor, George C. Richards. 


Super and portable models metal disinte- 
grators 


COLONIAL BROACH COMPANY 
P. O. Box 37, Harper Station 
Detroit 13, Mich. 


In Attendance—Arvid Lundell, Ralph Lager- 
feldt, Harry Gotberg, Geo. Carr, Chas. Eaton, 
Jas. Friegel. 


Broaching tools, fixtures and gages 


COMMANDER MANUFACTURING 
COMPANY 
4225 West Kinzie St. 
Chicago 24, Ill. 


In Attendance—J. B. Chamberlain, L. R. Cham- 
berlain, Frank J. O’Laughlin, Warren Hartman, 


Joseph F. Mele, John J. Tully, Joseph H 
Walter 


lultiple spindle drilling heads, tapper, chip 
eaker 
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CONOVER MAST PUBLICATIONS, INC. 
Mill & Factory—Purchasing—Conover- 
Mast Purchasing Directory 
205 East 42nd St. 

New York 17, N. Y. 


In Attendance—Harvey Conover, B. P. Mast, 
Sr., E. M. Stanley, R. A. Gagney, Mead Irwin 
G. D. Vosburgh, E. W. Robb, T. P. Murphy, A 
M. Morse, Jr., A. G. Graam, R. G. Richards, 
R. C. Grove 


Mill & Factory, industrial news; Purchasing, 
industrial purchasing; Conover-Mast Pur- 
chasing Directory 


CONTINENTAL TOOL WORKS DIV. 
(see Ex-Cell-O Corp.) 


COX ENGINEERING & SALES COMPANY 
2046 East Grand Blvd. 
Detroit 11, Mich. 


In Attendance—M. O. Cox, George Freiman, 
Robert Lustig. 


Freiman automatic trolley conveyor lubri- 
cators and portable power tube flaring ma- 
chine 


ARTHUR A. CRAFTS COMPANY, INC. 
603 Newbury St. 
Boston 15, Mass. 


In Attendance—Roger H. Huston, Robert W 
Sawin, Fred W. Cox, Jr., Standish Rowe, Seth 
Barraclough, Blaine Webber, Herbert E. Lyster, 
O. E. Stevens 


Diamond dressers, tools, wheels, compound 
dust; special and standard carbide and car- 
bide-faced tools and gages 


C. C. CRALEY MANUFACTURING CO. 
Shillington, Pa. 


In Attendance—C. C. Craley, John H. Craley, 
Clyde E. Craley, Paul W. Craley 


Offset boring heads and accessories 


F. M. CRAYTON 
2024 South Aiken St. 
Philadelphia 42, Pa. 


In attendance—Foster M. Crayton, Andrew 
Funk, Thomas Bonner, John Thomas, George 
Whitton, John Clark, Sr 


T-bolt that cleans the slot 
CRYSTAL LAKE GRINDERS 


19 Gates St. 
Crystal Lake, Ill. 


In Attendance—Robert H. Kirwin, Mrs. R. H 
Kirwin, Paul Burger, Kenneth L. Johnson 


Surface grinders, plain and full universal 
cylindrical grinders 
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THE CUSHMAN CHUCK COMPANY 
806 Windsor St. 
Hartford 2, Conn. 


In Attendance—Harry E. Sloan, Harry E 
Sloan, Jr., Harry W. Hultgren, Fred Fippinger, 
Al Collette, Lin Swanson, Bill Gaw, Jack 
Lynch, Aubrey Whittemore, Al David, E. G. 
Boyer, John Way. 


Power wrench and index control for spindle 
machines, air-operated jaw chucks, chucks 
and cylinders for high spindle speeds, air and 
wrench-operated chucks 


CYCLOID CORPORATION 
112 Newhall Ave. 
Saugus, Mass. 


In attendance—Emerson T. Oliver, Frank C. 
Rice. 


Spring-master and attachments; coil-master 
and attachments 


DAKE ENGINE COMPANY 
633 Monroe St. 
Grand Haven, Mich. 


In attendance—Paul A. Johnson, Jr., James 
Shaver, Charles N. Jacobson, H. B. Hazerodt. 


10-ton utility press; arbor and hydraulic 
presses; 50-ton die try-out press 
Pp 


DCMT SALES CORPORATION 
164 Duane St. 
New York 13, N.Y. 


In Attendance—Irwin Lubalin, A. R. Mills, 
Leonard Carduner, Charles Eisenhardt, Herbert 
Nevard, Malvin Huff. 


Air-operated, high speed small zinc alloy die 
casting machine 


D-S GRINDER DIVISION 
Royal Oak Tool & Machine Company 
621 E. Fourth St. 

Royal Oak, Mich. 


In Attendance—G. H. Mouw, O. W. Dawson, 
W. G. Mouw, R. B. Luers 


Grinders and radial relief grinding fixtures, 
chip breaker grinding fixture for tungsten 
carbide insert bits 


DANLY MACHINE SPECIALTIES 
2100 S. 52nd Ave. 
Chicago 50, Ill. 


In Attendance—Kenneth Barber, 
Berggren, Arthur L. Miller, Henry K 
Philo H. Danley, George I. Danly 
Danly, Vasil Georgeff, Harry M. Apr 
J. Stachle, John L. Ongemach, Arth 
berg, Stewart R. Anstey, Timothy 
John W. Hall, Francis T. Wallace 


Die sets and die makers’ supplies 


DAVIS BORING TOOL DIVISION 


(see Giddings & Lewis Machine To 


deCASTRO & ASSOCIATES 
1517 Santa Fe Ave. 
Los Angeles, Calif. 


In Attendance—O. F. deCastro, Ros 
deCastro. 


Dial index and automatic drill press {eed 
collet chucks 


DELAWARE TOOL STEEL CORPORATION 
3300 Market St. 
Wilmington, Del. 


In Attendance—S. N. Levy, Jr., Wm 
Richard E. Levy, Fred S. George, T. C. Sir 
son, J. E. Lutz, Paul Russell 


Heat treating furnaces 


THE DENISON ENGINEERING COMPAN! 
1160 Dublin Rd. 
Columbus 16, Ohio 


In Attendance—K. E. Hopkins, H. F 
hagen, H. E. Stein, R. H. Behrend 
Oliver, R. H. Bass, J. M. Gallant, K 
er, F. C. Norris, V. V. Blasutta, F. R 


Multipresses with accessories, pumps 


sure control and surge damping val\ 
way valve, fluid motors 


DETROIT BROACH COMPANY, INC 
20201 Sherwood 
Detroit 34, Mich 


In Attendance—Gustav von Reis 
ner, D. A. Nelson, J. D. Dustman 
son, J. J. Webb, Cam Morawski 
Ed French, Fred C. Ahrendt, H 
W. B. Branch, Fred Brazil, Char 
ner, Dave Coletti, J. A. Coletti, R 
J Merriman, John R. Cran 
A. Isberg, John P. Long, Jack 
Matzen, D. F. Wilkes, R. J. Mille 
ber H 7 Schlachter, Robert St 
Shevlin, E. P. Harter, W. J. McG 
Wood, Frank Pierce, Ralph E. Fishe 


Variety of broaches and broat 
including “Big Boy”, largest 
broach 
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DETROIT POWER SCREWDRIVER 
COMPANY 
2801 W. Fort St. 
Detroit 16, Mich. 


Attendance—R. F. Gladfelter, J. T. Faull 
R. L. Breest, P. E. Loomis. 


er driven screwdrivers and nut drivers, 


tive feeding devices, special assembly 


nines 


DETROIT STAMPING COMPANY 
FINISHED PRODUCTS DIV. 
350 Midland Ave. 

Detroit 3, Mich. 


Attendance—William H. Roberts, George A 
Bentley, James A. Gencur, Paul J. Fleming 


vele and portable clamps, packaged steel 
d brass shim stock, feeler gage stock, arbor 

spacers and shims, blower housings; pressed 
etal parts, flapper valves 


H. E. DICKERMANN MANUFACTURING 
COMPANY 
321 Albany St. 
Springfield, Mass. 


attendance—W. E. Haywood, C. A. Hollister 
Ir., Arthur S. Gminski, Harrison Woodford 


Hitch and die feeds; stock reel. height gage: 
leed mounting adapter 


EUGENE DIETZGEN COMPANY, INC. 
218 E. 23rd St. 
New York 10, N. Y. 


n attendance—W. J. Steller, W. P. Langevoort 
A. L. Wankmiller, H. Cope, Jr., R. E. Day 


Various types of reproduction and drafting 
juipment 


THE DoALL COMPANY 
254 N. Laurel 
Des Plaines, Ill. 


In Attendance—W. A. Cole, C. H. Adam, C. C 
Clegg, L. I. Liberman, M. A. Singer, G. H 
Sheppard, L. R. Rothenberger, C. H. Rosene 
J. A. Harrington, H. W. Pottle, J. Spooner, V 
Childers, N Trowbridge, R. Anderson, L 
Cruise, J. Nelson, D. A. Moreinis, W. E. Hunt 


tour and high speed sawing machines. 
‘ace grinders, band cutting tools and spe- 
measuring instruments 
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DONOVAN COMPANY 
1615 N. 2nd St. 
Philadelphia 22, Pa. 


In A ttendance—Thos J 
Dougherty, Leo Kariberg 


Donovan 


Heat treating equipment; show of tools 
cleaned by super water blast HydroFinish; 
display of mechanical driving at any angle 
without gears 


DUMORE COMPANY 
1300 - 17th St. 
Racine, Wis. 


In Attendance—R. L. Hamilton, ]. M. Hamil 
ton, A. E. Owen, J. H. Alien, J. Steible, J 
Forrest, J. Barta, Syd Wimpie, Lee Rocke 
Gary Bluemink, Fred Orthey, Adolf Orthey 
Ernie Bruce 


Drilling equipment, grinding machines, 


play of new Du-Matic drill head 


EASTMAN KODAK COMPANY 

Industrial Optical Sales Division 
343 State St. 

Rochester 4, N. Y. 


In Attendance—Fred N. Hodgson, Robert C 
Locker, Claude O. Robinson, Mark W. Purser, 
Wayne G. Norton, Allen R. Fultz, Robert J] 
Hudak, Charles F. Cowan, John Kirkebye 
Louis Nosco, John Hultberg, Harvey Wilkin 
Edward Fox, Walter Litten, Louis D. Martin 


Contour projector and accessories, gear- 
checking equipment 


EDGCOMB STEEL COMPANY 
3600 N. “D” St. 
Philadelphia, Pa. 

In Attendance—Gustaf Peterson, R. A. Shat 


tuck, O. H. Persons, Stuart B. Mathews, W. L 


Gunning 


Tool steel products and carbides 


ELGIN NATIONAL WATCH COMPANY 
Industrial Products Division 
932 Benton St. 

Aurora, Ill. 


In Attendance—Edward F. Alien, Dolph Bort 
tler, George E. Boullain, David R. Pennington 
Carl Eveler, Larry Phillips, R. L. Guimont, H 
Paul Loewenberg, Richard Loewenberg. Harold 
H. Martin, Maxwell Matthews, W. F. Mechan 
R. S. Mechan, E. Y. Moore, H. P. Norris, R. G 
Strootman, William Summerbell, R. F. Waindle 
W. M. Wochos, J. F. Ireland, T. R. Green 


Abrasive diamond compound: spring alloy 
and fabricated parts: sapphire wire and 
thread guides. tipped dial indicator contact 


points, bear ings 
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ENCO MANUFACTURING COMPANY 732 
4522-24 W. Fullerton Ave. 
Chicago 39, Ill. 


In attendance—Nathan Usiskin, Gordon J. 
Benes, John Barnes, E. H. Appleyard, Milton 
Corn. 


Dial indicators; lathes; flash lights with mag- 
netic base 


311 
ENGINEERS SPECIALTIES DIVISION 


of Universal Engraving & Colorplate 
Company, Inc. 
Buffalo 8, N. Y. 


In Attendance—Edward C. Polidor, Ernie Bott, 
John Bernardini, E. A. Isberg, W. DeBoer. 


Contour and front surface projectors; chart- 
gages, staging fixtures for optical compara- 
tors and projectors; engineers glass and 
scales; blade, die and cam shaft checkers 


ENGIS EQUIPMENT COMPANY 
411 South Dearborn St. 
Chicago 5, Ill. 


In Attendance—J. P. Steindler, E. J. Schneider, 
J. M. Throckmorton, Arnold W. Young, John 
S. Morton, W. A. Ruppel, T. W. Montgomery, 
Len Hall, Jack Caswell, Walter R. Hammond, 


Sam Gleaves, Joseph C. Fletcher, David E. 
Williams. 


Diamond abrasive com ounds, optical and 
mechanical tools and instruments 


ERICKSON TOOLS DIVISION 
Erickson Steel Company 
2309 Hamilton Ave. 
Cleveland 14, Ohio 


560 


In Attendance—C. K. Higley, W. H. Eichel- 
man, Frank Winnen, L. M. Lacey, R. G. Butts, 
H. S. Brandt, E. A. Isberg, Nelson Daily. 


Precision holding tools; expanding mandrels; 
boring and reaming tools, air cylinder; speed 
indexer 


ERRINGTON MECHANICAL 
LABORATORY, INC. 
24 Norwood Ave. 
Staten Island 4, N. Y. 


305 


In Attendance—Wm, S. Errington, Stanley A. 
Errington, Thomas ?. Pride. 


Tapping, multiple drilling, multiple tapping 
attachments; die heads, quick change tool 
holders; stud setters 


ETTCO TOOL COMPANY. Inc 
594 Johnson Ave. 
Brooklyn 6, N. Y 


In Attendance—Melvin H. Emrick bert G 
Emrick, Arthur E. Stehle, Louis Irrgang 


Indexing fixtures; tapping machi: 


es and at 
tachments; chucks 


EVEREDE TOOL COMPANY 
2000 No. Parkside Ave 
Chicago 39, Ill. 


In Attendance—John R. Proksa, Arthur J 
Proksa, Arthur G. Gutfahr, Walter E Prank 
Roger M. Long, Richard Krause W 
Thaxter, Robert L. Towles, R. L. Baker, _ 
Reep, R. B. Ward, A. F. Irvine, R. L. Gyj 
mont, Chester S. Fischer, Andrew C. Grahan 


Holders; bits; bars; and boring heads 


EX-CELL-O CORPORATION 
Continental Tool Works Division 
1200 Oakman Blvd. 
Detroit 32, Mich. 


In Attendance—Phil Huber, James K. Fulk: 
Donald H. McIver, Robert W. Ford, Herbert A 
Knack, Jack L. Mustard, Arthur E. Schul: 
Vincent J. Powers, Frank X. Sweeney 


(Ex-Cell-O) Standard drill jig bushings. pr 
cision grinding and boring spindles, pre 
sion ball bearings, aircraft and _ yduct 
parts. (Cont. T.W. Div.) Boring bars « 
tools, broaches and broaching fixtures, dril 
reamers, counterbores and sets, milling cu! 
ters, hobs and crusher rolls 


FALCON TOOL COMPANY 
12502 Greiner Ave. 
Detroit 5, Mich. 


In Attendance—Ralph A. Edens Leroy S 
Rawson, Cass Prisbe, E. L. Kellow Hear y C 
Hook, Fred Harmening, D. E. Flicki J. J 
Koenig, H. J. Paffenback, T. A. O Rei F.G 
Wright. 


Taper interchangeable drive; single ™ 
double high speed end mills, mil! 


ling cutters 
blue print cutting tool items 


FEDERAL PRODUCTS CORPORATION 
1144 Eddy St. 
Providence, R. | 


In Attendance—Irving A. Hunt, L 
old, Jr., Albert Sanford, Edward 
neth Jarvis, Jack Daub, William We 


Precision measuring instruments 
gages, indicators and attachment 
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FERGUSON MACHINE & TOOL 642 
COMPANY, INC. 
471 Paul Ave. 
Ferguson Station 
St. Louis 21, Mo. 


In Atiendance—A. G. Hollman, C. N. Neklu- 
tin, Philip Gilbert. 


determined electronic counters, intermit- 
motion mechanism 


631 
FIDELITY TOOL SUPPLY 


309 Vine St. 
Camden, N. J. 


Attendance—George W. Powell, M. 
Lonergan, Theodore D. Marshall, Clifford M 
Ellis, Walter M. Moore, Robert Halter, Rad 
ford Reckard, W. D. Stites, Charles A. Hollis- 
ter, W. E. Haywood, J. Junkin, Henry D. Gor 
ion, R. J. Pearson, R. E. Reed, Harry Hart 
wick, Jr., George Feus, H. G. Morander, C. S 
Parsons, F. E. Koebel, H. J. Meinert. 


Cutting tool accessories and attachments, tool- 


om accessories 936 


FIRTH STERLING STEEL & CARBIDE 
CORPORATION 
McKeesport, Pa. 


Attendance—T. W. Gabriel, N. W. deBer- 
ardinis, C. R. Harmon, M. F. Judkins, H. M 
Dawson, W. H. Little, W. R. O’Brien, C. O 
Averill, H. I. Moore, O. T. Smith, A. W. Mc- 
Coy, A. J. Davis. 


Sintered carbide tools, drawing and blanking 
dies, Firthite speed drills, tool and die steels 


FIRST INDUSTRIAL CORPORATION 


(see Micro Switch Div.) 
844 
FLOAT-LOCK CORPORATION 
224 Glenwood Ave. 
Bloomfield, N. J. 


in attendance—Henry Persson, Tage G. Persson 
Kerstin Settman, Harry Janson, C. Arthur 
Carlson 


drill press vise 


FLODAR CORPORATION 
331 Frankfort Ave. 
Cleveland 13, Ohio 


in Attendance—George V. Woodling, Matthew 
Bauer, Daniel Bauer, M. K. Bauer, V. W. 
Fauser, Rupert Esser, Don Thomas, John Dale, 
William J. Battersby, David A. Prentzel, 
Walter Ellis, Addison T. Smith, Horace E 
Thorn, Lloyd G. Wheeler, Thomas H. Paris 
M. O. Cox, Paul Bates, Virgil Stofer, William 
stofer, J. A. Gachenaul, I. H. Bernard, George 
Freiman, Robert Lustig. 


iraulic tube fittings, flare and no-flare type 


FOSTER MANUFACTURING COMPANY, 
INC. 
2850 Gravois Ave. 
St. Louis 18, Mo. 


In Attendance—John Henry Foster, Elisabeth 
Foster 


Duplate plastic hose, chrome sleeve quick de- 
tachable coupler 


THE FRICK-GALLAGHER 
MANUFACTURING COMPANY 
Wellston, Ohio 
In Attendance—J. P. Gallagher, H. J. Geitz 
Paul H. Frick, E. L. Forstner, D. P. Forstner, 
F. A. Frick, H. H. Miller, Eli B. Searle, E. H 


Trabold, Allen J. Frick, U. D. Itri, James F 
Butler, Jr.. H. P. Herr 


Steel storage equipment for tools and stores 


THE GAIRING TOOL COMPANY 

21221 Hoover Rd. 

Detroit 32, Mich. 
In Attendance—E. Gairing, B. O'Meara, D. G 
Hawksworth, E. Bemb, Wm. B. McClellan, L 
R. Montgomery, F. J. Goddard, A. L. Saull, 
J. Miller, H. Tuscher, T. Pokorski, Wm. G 
Harvey, Wm. G. Harvey, Jr., O. Monahan, C 
Sinning, C. P. Morgan, J. W. Mull, Jr., Chas 
Peterson, Ted Meyer, R. Thompson, F. H 
Robertson, B. L. Powell, F. Snyder, C. B. Cole, 
Buell Manning, Walter F. Cahill, R. Williams 
E. Byro, J. Nymberg, I. M. Wright, J. Arm 


strong, K. Jones, E. H. Josephi, B. L. Schmidt, 
J. T. Norris, Jr.. W. Cebelinski 


Mills, boring bars, cutters and cutter blocks, 
counter-bores and sets. 


GALLAND-HENNING MANUFACTURING 
COMPANY 
NOPAK DIV. 
2753 S. 31st St. 
Milwaukee 15, Wis. 


In Attendance—J. D. Harshaw, R. W. Peterman, 
H. A. Nunnemacher 


Air and hydraulic valves and cylinders 


THE GAMMONS-HOAGLUND COMPANY 
395 Main St. 
Manchester, Conn. 


In Attendance—Marion Gammons Fitch, Marion 
Avery Fitch, C. Arthur Hoaglund, Fred Han 
son, C. W. Keeney, David Addy 


Reamers and end mills 


Products Listings on page 86 
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1155 


GENERAL ANILINE AND FILM 
CORPORATION 
(see Ozalid, Div. of) 


GEROTOR MAY CORPORATION 
Maryland Ave. and Oliver St. 
Baltimore 3, Md. 

In Attendance—E. E. Yaggy, Jr., C. R. Collins 


E. Wandrey, A. G. Winchester, B. J. Quintilian 
H. A. Sevier, S. J. Hardesty. 


Hydraulic pumps and fluid motors 


GIDDINGS &G LEWIS MACHINE 
TOOL COMPANY 
Davis Boring Tool Division 
142 Doty St. 
Fond du Lac, Wis. 


In Attendance—John H. Daum, Donald M 
Laflin, E. J. Kaiser, Harry C. Soukup, Milton 
Kuhn, Vern Unger, A. A. Straum, G. E. Lin- 
genfelter, Harold L. Johnson, Milton Nichols, 
L. L. Peeke, H. S. Peters, S. L. Little. 


Micrometer stud boring tool sets, boring and 
turning mill tools, inserted blade adjustable 
reamers 


L. H. GILMER COMPANY 
Division of United States Rubber Company 
Tacony, Philadelphia 35, Pa. 


In attendance—H. B. Allison, E. F. Wood, H. 
W. Weihenmayer, R. Y. Case, R. E. Bruce, H 
R. Chapman, L. V. Clifford, W. H. Pross, 
H. K. Reed, T. E. Smith, W. H. Taylor, P. M. 
Wright, R. M. Katzenberger, C. G. Butler, D. J. 
Ganley, E. R. Evans. 


Timing, special purpose endless and V-belts 


GODDARD & GODDARD COMPANY 
12280 Burt Rd. 
Detroit 23, Mich. 


In Attendance—E. A. Goddard, L. H. God- 
dard, S. H. Grattan, I. H. Bartling, W. Kinden, 
G. Marshall, A. H. Anderson, C. A. Clauss, 
J. A. Coletti, K. H. Crosby, C. W. Davidson, 
J. M. Delaney, G. H. Diers, E. G. Doran, J. 
Dorjath, J. A. Greenwald, J. W. Kelly, H. F. 
Miller, C. W. Moore, J. S. Murray, B. Murray, 
C. D. Proctor, J. F. Sample, T. H. Wallace. 


Milling cutters—new serratip line, solid high- 
speed steel, carbide and cast alloy 


THE GOVRO-NELSON COMPANY 
1931 Antoinette St. 
Detroit 8, Mich. 


In Attendance—O. R. Aronson, C. E. Broders, 
F. L. Haggard, John Wilcox, Lester Wilcox, 
George Weber, W. B. Baker, Frank Pugsley, 
C. A. Wales, C. D. Proctor, C. A. Clauss, 
M. H. Huth. 


Automatic drilling and tapping units 


672 GRAHAM MANUFACTURING 
CORPORATION 
1541 E. Eight Mile Rd 
Ferndale 20, Mich. 


In attendance—Jack Nater, T. L. Huf Ho} 
Graham, P. E. Powder, A. Stewart, F H 
R. Graham, C. Graham, A. Mons M. R 
Liles, L. D. T. Berg, T. C. FitzGibt WI 
Fisher, E. O. Larson 


Stud welder 


1044 GRAHAM-MINTEL INSTRUMENT 
COMPANY 
2443 Prospect Ave. 


Cleveland 15, Ohio 


In Attendance—Walter O. Mintel, Erwin W 
Graham, Wayne G. Klager, Richard E. Roey: 


Electronic measuring instruments 


765 GREAT WESTERN TOOLS INC 
3811 W. Riverside Dr. 
Burbank, Calif. 


In Attendance—Robert G. Bodtke, John H. A 
strong, H. B. Armstrong, George H. McClenne 


Automatic air feeds for punch presses 
presses, spot welders 


1112 GRIFFITH-RAGUSE & COMPANY, INC 
3015 Fox St. 


Philadelphia 32, Pa. 


In Attendance—W. J. Griffith, P. E. Rag 
Robert W. Griffith, William C. Chalfont, | 
Rebl, Michael Maguire, Edward Yates 


Metal cutting saws, electric power tools, s 
ing machines, grinding wheels, abras 
grains and powders, wire brushes and 1! 
trial diamond tools 


562 F. T. GRISWOLD MANUFACTURING 
COMPANY 
305 W. Lancaster Ave 
Wayne, Pa. 


In Attendance—Frank T. Griswold, | 
Lieber, S Radcliffe, Richard 
Howard Hanna, Margaret M. Gord 


Dividing head, rotary table, 
vices 
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The Too ngines 


| | 
| 
| 
| 
| 
Bi 
64 


NC 


ROBET FILE COMPANY OF AMERICA, 
INC. 
421 Canal St. 
New York 13, N. Y. 


attendance—J. M. Robert, R. P. Galli 
varles Lender, Henry Giebel, Leo J. Hinchey 


itersinks, cutting and forming tools, files 


GULF OIL COMPANY 
Gulf Bldg. 
Pittsburgh 30, Pa. 


Attendance—E. G. Williams, O. F. Shaver, 
1. Marshall, Jr., R. E. Dart, F. C. Robert, A. L 
Sears, A. T Barclay 


Hydraulic and cutting oils, lubricants, rust 
ventives 


HAMILTON MANUFACTURING 
COMPANY 
Two Rivers, Wis. 


Attendance—J. G. Embury, H. R. Morris 
R. M. Giblin, R. E. Klinkner 


blue print files and drawing tables 


725 HAMMOND MACHINERY BUILDERS, INC. 
1600 Douglas Ave. 
Kalamazoo, Mich. 


In Attendance—S. H. Miller, H. J. Kingsbury 
R. M. Bell, A. L. Perkins 


Grinders and grinding fixtures 


1164 HANCHETT MAGNA-LOCK 
CORPORATION 
P. O. Box 816T 
Big Rapids, Mich. 


] Attendance—Dayton D. Stone, Charles W 
Adkins, Wayne Knopf, J. F. Manting 


gnetic chucks, parallels, and clamps for 
ding non-magnetic materials 


a HANDY & HARMAN 
82 Fulton St. 
New York 7. N. Y. 


A ttendance—J Ww Colgan, M. W Town 
nd, A. M. Setapen, J. C. Powers, Jr., V. T 
Vans Syckel, G. Van Haste, A. W. Swift, R. T 
Jones, P. L. Heding, D. A. Kimber, W. G 


Neber 


er brazing alloys 


772 
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HANNA ENGINEERING WORKS 
1765 Elston Ave. 
Chicago 22, Ill. 


In Attendance—A. F. Jensen, J. C. Hanna 
E. L. Foster, J. A. Kasper, F. A. James, J 
Boyd Coates, C. E. Casper, F. Lobb, Jr... W. A 
Peters, W. M. Dubin 


Hydraulic and pneumatic cylinders and valves 


HANNIFIN CORPORATION 
1119 South Kilbourn Ave. 
Chicago 24, Ill. 


In Attendance E. G. Peterson, H. H. Adams 
O. J. Maha, L. S. Ohman, G. O. Hendee, D 
G. Henderson, R. E. Hitchcock, W. T. Brook 


ins 


Cylinders, valves, filters, pressure regulators 
and lubricators 


HARDINGE BROTHERS, INC. 
1420 College Ave. 
Elmira, N. Y. 


In Attendane D. G. Anderson, D. R. Laux 
J. S. McCarty, E. A. Iverson, H. A. Lundy 
J. R. O'Connell, D. W. Strom, H. J. Parsons 
J. J. Kearney, P. E. Chatelain, W. F. Jones 
A. C. Lormore, J. B. Mack, E. G. German 
W. C. Haskins, J. D. Livens, J. W. Pedalty 
R. L. Hazel, L. H. Reily, J. J. Droleski, L. S$ 
Sutoski, H. J. Hoy. W. T. Harvey, C. C 


Circular forms and cut-off tools, collet index 
fixtures, step chucks and nose type speed 
collet chucks. master collets and pads, feed 
finger and pads 


HARDINGE BROTHERS, INC. 
1420 College Ave. 
Elmira, N. Y. 


In Attendance Same as above 


High speed tool room and precision lathes, 
milling machines, and accessories, chucking 
and second operation machines, hand screw 
machines with bar feed 


HAUSER MACHINE TOOL 
CORPORATION 
30 Park Ave. 
Manhasset, L. I|., N. Y. 


In Attendance Carl Hirschmann, Robert Hof 
mann, Andre Sieber ames E 

Krause, Richard Krause, Jr... Walter S. Ryan 
John Berlin, Gilbert Dannchower, J 
Hans Forrer, Paul Chatelain, S. A. Clark, R. B 
McBeth 


Jig boring and grinding machines; measuring 
machines; polishing and hardness tester ma- 
chines: precision lathes and milling machine, 
cutter; screw machine, gear hobbing machine 
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HAYNES STELLITE DIVISION 951 
Union Carbide and Carbon Corporation 
725 S. Lindsay St. 
Kokomo, Ind. 


In Attendance—E. E. LeVan, R. L. Lerch 
A. V. Harris, Arthur Gray, W. J. Lindner, 
C. D. Hartnell, E. P. Kelly, H. N. Cuson, F. A 
Routa, G. R. Barrow, R. B. Hotchkiss, F. T 
McCurdy, F. B. Sills, J. W. Todd, J. P. Reap 


Metal cutting tools, precision castings, special 1159 
parts, hard facing alloys, also high tempera- 
ture and corrosion resistant alloys 


THE HEIM COMPANY 
46 Sanford St. 
Fairfield, Conn. 


In Attendance—Charles R. Heim, R. F. W 
Smith, A. R. McCloskey, L. R. Heim, Carl C 


Van Etten 1048 


Bearings, sweepsticks and mounted units 


HEINTZ MANUFACTURING COMPANY 
Philadelphia 20, Pa. 


In Attendance—L. A. Passmore, Jr., V. C. Gor- 
man, H. F. Faunce, J. S. Carter, J. M. Ward, 
W. C. DeMaris. 


Stampings, television base die, home appli- 


ances, refrigerator evaporator, jet engine com- 756 
bustion chamber, tail cone, transition liner 


THE HERMAN STONE COMPANY 
324 Harries Bldg. 
Dayton 2, Ohio 
In attendance—R. A. Mayne, Robert Porter, 
Harry Berkshire, Richard Broerman, W. J. Fors, 


Larry Hammond, L. E. Nelson, Axel Olson, R. 
F. Turner, Lester Wilcox. 


1115 


Granite surface plates, straight edges, spotting 
plates 


HEUBNER PUBLICATIONS 
(see Tool & Die Journal) 


HITCHCOCK PUBLISHING COMPANY 
Machine and Tool Blue Book 
222 East Willow Ave. 


Wheaton, Ill. vor" 


In Attendace—Vincent C. Hogren, Jay Tut- 
hill, Alvin E. Wailes, Dan Reardon, Raymond 
J. Sietsema, Henry J. Smith, John A. Wright 


Machine and Tool Blue Book 

Market data information on the metalworking 
industry, and export sales catalogs (in Span- 
ish and Portuguese, as well as English). 
Hitcheock’s Export Sales Catalogs, listings 
and descriptions of equipment for export 


HY-AIR PRODUCTS COMPANY 


P.O. Box 5 


Jackson, Mich 


In Attendance—Philip L. Rey 
R. Beck 


Automatic air-operated oil hyd 


HY-PRO TOOL COMPANY 
461 Mt. Pleasant St 
New Bedford, Mass 


In Attendance—H. F. Phipard 
F. T. Thorley, R. A. Smith 


Special tools; standard and special 


steel ground thread taps 


IDEAL INDUSTRIES, INC 
Park and Borden Ave 


Sycamore, Ill 


In Attendance—J. W. Richardson 


T. W. Becker, Jr., Gordon B. Koch 


tell, John M. Elliott 


Live lathe centers, electric 
head locks, abrasive sticks 


R 


M 


A.B 


ett ners 


ce 


electric blowers, soldering tools 


ILLINOIS TOOL WORKS 
2501 N. Keeler Ave 
Chicago 39, Ill. 


In Attendance—E. E. Valy, R 
mond Blakeman, R. E. Leiner 


E. W. Hollingsworth, D. J. Heck 


Wall 


Hobs. broaches. cutters, 
measuring machines 


( 


) 


W 


INDEX MACHINE COMPANY 
543 N. Mechanic St 
Jackson, Mich. 


In Attendance—Guy S. Ad 
Andress, Frank H. Child, John 
Bass, J. Erney 


F 


Horizontal and vertical milling 1 


accessories and attachments. 
tables and indexing attachme 


INDUSTRIAL DIAMOND ASSOCIATIO' 


nt 


OF AMERICA, INC 


124 East 40th St 


New York 16, N 


In Attendance—Athos D. Le 
Leveridge 


Diamond saws. dies. dress! 


contour forming tools. wheels. 


Y 


ing and boring tools. sper ial us 
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THE INDUSTRIAL PRESS 


(see Machinery Magazine) 


NDUSTRIAL PRODUCTS DIVISION 
see Elgin National Watch Co.) 


NDUSTRIAL SCIENTIFIC COMPANY 


34 W. 33rd St. 
New York 1, N. Y. 


tendance William S. Teandler 


craph automatic contour measuring in- 


ent, photographic displays 


INGERSOLL MILLING MACHINE 
COMPANY 
Douglas & Willoughby Ave. 
Rockford, Ill. 


Attendance—George P. Torrence, Karl B 
¢ H. A. Loy, Wm. F. Johnson, Jr., John 
Carlson, R. R. Langlois, D. L. S. McCoy 
C. Leach, D. G. Brophy, Harold Love 


ted blade milling and boring cutters 
speed steel, cast alloy, carbide tipped 


INSTITUTE OF INDUSTRIAL 
LAUNDERERS, INC. 
3517 W. Harrison St. 

Chicago 24, Ill. 


{ttendance—Sidney Stark, Howard Hum 
John J. Roche, Roy Hoge, Bruce Renard, 
is Devins, Edward V. Earl, Thomas M 
Brien, Frank S. Abel 


istrial towels and work clothes 


THE IRON AGE 
100 East 42nd St. 
New York 17, N. Y. 


Attendance—George T. Hook, 
Hight, J. M. Spackman, B. L. Herman 
Blair, Paul Bachman, Peirce Lewis, 
lildreth, O. L. Johnson, B. H. Hayes 
t, C. H. Ober, Stanley J. Smith 
enden, Tom Campbell, W. V. Packard 
.loyd, G. F. Sullivan, D. I. Brown 
finters, Stephen Baur, W. Czygan 
eaudet, John Anthony 


{ge magazine on metalworking in- 


news; reprints 


Products Listings Begin 


on page 86 


J & S TOOL COMPANY, INC. 
477-P Main St. 
East Orange, N. J. 


In Attendance—Henry F. Swenson, Gary K 
Ovargaard J. Howard Kennedy, Clifford C 
Baker, Henry Hawkinson, Katherine Hall 


Machine table accessories, boring and turning 
tools, wheel dressers, “form-grinding” service 


THE JACOBS MANUFACTURING 
COMPANY 
West Hartford 10, Conn. 


Stoner, A. E. Englund 
Clark, A. L. Stevenson 
Duffy, E. B. Chamberlin 
ack Priest, S. D. Conant 


Spindle nose lathe collet chuck. drill. supe! 
and tap chucks, collets 


JANNEY CYLINDER COMPANY 
7425 State Rd. 
Philadelphia 36, Pa. 


B. Janney, Philip P. Jefferis 


J. Goffred J. B. Downing 
H. Sorensen 


Diesel cylinder and pump and compressor 
liners and other machined products from 
centrifugal castings 


CHAS. L. JARVIS COMPANY 
Middletown, Conn. 


In Attendance—R. Wetzel, Wm. F. Jarvis 
1 H. Buehler, 2nd. George Garwood, John 
rry n, Henry Gotta, Al Landry 
im. G. Shaw, Ira M. Savage 
ia, Don Campbell 
nd ill Hastings, Edw 

Day Harris a 


Drilling and tapping equipment and acces 


sories 


JERGENS TOOL SPECIALTY COMPANY 
712 E. 163rd St. 
Cleveland 10, Ohio 


ack H. Schron, Jay 


Jig and fixture components, clamps, soft 
chuck jaw blanks. hand tools. sine fixture key 


JOHNSON GAGE COMPANY 
534 Cottage Grove Rd. 


Bloomfield, Conn 


Thread sages and con parators, screw thread 


analvzers. thread plug gages 


ns W. R. Barlow, D. I 
W. Page Wodell, J 
G. S. Haviland 
1036 
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JONES & LAMSON MACHINE COMPANY 
160 Clinton St. 
Springfield, Vt. 


In Attendance—Harold L. Murch, J. A. Allen, 
A. J. Gebow, L. E. Bernardini, R. W Brown, 
K. G. Cady, E. S. Jefferies, G. F. Bickford, 
E. H. Wells, R. M. Jacobs, R. R. F'nn, R. O. 
Beardsley, J. C. Hebert, E. W. Simonds, R. H. 
Streeter, W. Sinewski, R. H. Dressel, F. Mac- 
Arthur, J. E. Lovely, L. M. Davis, L. E. Fuller, 
G. R. Morin, E. V. Flenders, H. H. Whitmore, 
W. J. Grimm, R. V. MacKenzie, C. A. John- 
son, E. C. Morse, W. H. Hinchliffe, L. W. 
Copelend, A. L. Currie, H. F. Holden, G. M. 
Tarbell, J. H. Johnson, F. E. Cheever, J. R. 
Knights. 


Optical comparators and measuring machines 
and accessories, stationary and revolving die 
heads, ground thread chasers, chaser sharpen- 
ing machines, carbide cutting tools 


KALAMAZOO TANK & SILO COMPANY 
Machine Tool Division 
508 Harrison St. 
Kalamazoo 16, Mich. 


In Attendance—Morey H. Ruvin, Wm. Wash- 
burne, H. B. Hazerodt, R. W. Elsbey, J. M. 


Coombs 


Metal cutting band saw machines 


KAUFMAN MANUFACTURING COMPANY 
547 So. 29th St. 
Manitowoc, Wis. 


In Attendance—L. J. Kaufman, W. J. Cihlar, 
C. H. Shemchak, R. F. Dornaus. 


Lead screw tapping machine with two-spindle 
multiple head and automatic indexing fixture. 
Also various component parts of the machine 


KEARNEY & TRECKER CORPORATION 


(see Walker-Turner Div.) 


KELLERFLEX DEPARTMENT 
Pratt & Whitney Division 
Niles-Bement-Pond Company 
Charter Oak Blvd. 
West Hartford 1, Conn. 


In Attendance—C. E. Smith, S. K. Coates, 
F. O. Hoagland, L. J. Feeley, John Ciszek, 
E. Dyjak, John Conlon, D. C. Fuller, Boyd 
Nixon, T. J. Boyd, V. Wadlund. 


Shaft machines; carbide burs; wheel forming 
attachment; shaping grinding wheels and 
grinding forms 
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KENNAMETAL INC 
Lloyd Ave. 
Latrobe, Pa. 


In Attendance—P. M. McKenna . M 
Kenna, W. D. Turnbull, W. L eealcots 
G. A. Bunn, Bennett Burgoon, L 
G. J. Raible, R. B. Weeks, C. M 
G. O. Bogner, J. G. Brandy, F. I 
W. A. Mester, C. R. Miller, R. H holtser 
H. A. Pilling, R. S. Sagers, G. E. § Lx 
Weeks, E. P. Weiland, F. W. Pens a. § 1 
Repko, Fred Hennig 


Clamped-on and conventional brazed | 


mills; wear resistant elements; balls for 
sizing; strip mill rolls; disc files: saws 


wood and plastics; router bits: titanium q 


LAST WORD SALES & ENGINEERING 
COMPANY 
Box 287 
Royal Oak, Mich. 


In Attendance—E. V. Statia, E. L. Chapma: 
Robert Grimes, E. J. Albrecht, Mrs. E. L. Chap 
man, H. E. Hofferberth. 


Angle tangent to radius wheel dressers 


LASSY TOOL COMPANY 
92 Bohemia St. 
Plainville, Conn. 


In attendance—Carl O. Lassy, Ellis Bardsl 
J. Bauer, Charles Yerger, P. Robbins, Robe 
Hulteen 


Tapping machines and accessories, t 
accessories 


LATROBE ELECTRIC STEEL COMPANY 
2626 S. Ligonier St. 
Latrobe, Pa. 


In Attendance—M. W. Saxman, Jr., J 
Workman, Dr. S. G. Fletcher, R. P. Ke 
W. G. Kuntz, J. W. Hall, D. P. Hughes, G. W 
Frick, M. W. Saxman, III, R. S. Rose, R 

Kohl, F. E. Allison, H. C. Burgess, R. C. Sm 
J. H. Dodge, H. C. Cole, J. Pfaff, J. C. Bu 
ham, J. E. Preas, C. W. Barnthouse, J. 
Larson, T. G. Lynch, L. M. Teich, W._ 
Lohmeyer, A. G. Barnes, W. J. Kennelly K 
Barker, W. G. Dahl, A. J. Woods, F. = 


Polished and etched inspection discs, 
speed steels, high-carbon high-chromu 
steel, alloy tool and die steels, high va! 
die steel 


K. O. LEE COMPANY 
Congress at First 
Aberdeen, South Dakota 


In Attendance—Don Lyons, C. ‘ 

Lee, Ted Hunstad, Don Stablein, J - 
per, Ed. Johnson, Jerry Huber, Pat Mis 
Samuels, Wm. A. Smith, Bart D . 
Mackey, Jerry Huber. 


Grinders and fixtures, hone and ! 
reamers, mandrels, welders. 


wheel dressers, drills, sanders. p 


Too 
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LINK-BELT COMPANY 
307 N. Michigan Ave. 
Chicago 1, Ill. 


In Attendance—R. B. Holmes, D. H. Renfrew 
1. H. Oakes, R. W. Suman, G. L. Gansz, P. C. 
Smith, C. E. Williams, R. C. Haldeman, R. M 
Bowman, C. F. Hey, E. C. Epstein, Eric Lund, 
E. E. Grossweiler, F. P. Schell, R. T. Young, 

Wm. Reichenbach, Wm. Dietrich, W. L 
Hartley, B. K. Hartman, W. J. Nighbert, A. C 


Fellinger, A. H. Boike, Harry C. Porter, J. C 
Andrews, H. K. Thum, William Palmer, L. E 
Thom. J. Amato, W. Baran, J. Blanchard, H 


H. F. Sweeney, G. C. Clark. 


riable speed drive, and electrofluid drive, 
nt and roller chains, anti-friction bearings 


LIPE-ROLLWAY CORPORATION 
806 Emerson Ave. 
Syracuse 1, N. Y. 


In Attendance—E. S. Mariotte, R. D. Spier, 
P. T. Klix, B. C. Harney, H. R. Wouilliez, 
J. Lanphere 


rtable power hack saw machine, automatic 
izine loading pneumatic bar feed, pneu- 
itic bar feed (standard) 


F. J. LITTELL MACHINE COMPANY 
4127 N. Ravenswood Ave. 
Chicago 13, Ill. 


) attendance—F. M. Littell, W. J. Littell, J. P 
Monell, C. E. Monell, C. F. Netzler, R. E 
Miller 


\utomatic feeds for punch presses, air valves 


LIVINGSTONE ENGINEERING COMPANY 
100 Grove St. 
Worcester 5, Mass. 


In attendance—Bradley C. Higgins, Frederick J 
Riker, Jack Waldrop, R. Whitney Higgins 
Frank M. Painter, H. Conrey, Chad Millar 


Steam cleaning equipment 


LOGAN ENGINEERING COMPANY 
4901 W. Lawrence Ave. 
Chicago 30, Ill. 


Attendance—L. H. Fenwick, Richard Lull 
Henry Hume, Harry Peterson, George Ericksen, 
try Conroy 


rret & engine lathes, shaper 


LOGANSPORT MACHINE COMPANY, 
INC. 
Logansport, Ind. 


in Attendance—E. P. Wilkinson, C. M. Bates, 
L. R. Burger, W. A. Smith, Hayiland Wright, 
Harald H. Gade, D. E. Flickinger, H. J. Paf- 
~~ ach, T. A. O'Reilly, J. J. Koenig, F. G 
Wright 


ind hydraulic cylinders, valves, arbor 
sses and chucks, centrifugal pumps, hy- 
ilic power units 


508 


1072 


642 


101 
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LOVEJOY TOOL COMPANY, INC. 
Main St. 
Springfield, Vt. 
In Attendance—C. Jenness Cameron, Don H 


Proctor, Don E. Rice, Gerry T. Attridge 
W. H. Jones 


Inserted tooth cutter, face mills, side mills and 
grooving mills; end mills and adaptors; 
adaptor arbors, flywheels; blades for all Love.- 
joy products 


THE LUFKIN RULE COMPANY 
1730 Hess St. 
Saginaw, Mich. 
In Attendance—R. M. Benjamin, G. R. Car- 
penter, Andrew Kirr, R. A. Maitland, E. H. 


Meibeyer, C. J. Peterson, O. M. Reader, W. F. 
Rockwell, W. S. Speir, Wm. E. Tufts 


Precision tools; measuring tapes and rules 


EDWARD A. LYNCH MACHINERY 
COMPANY 
29 E. Wynnewood Rd. 
Wynnewood, Pa. 


In Attendance—Edward A. Lynch, Robert L 
Rachor, Andrew H. Kean, Arthur B. Carey, 
Daniel J. Stevenson, John A. McMonagle, J. A 
Schaefer, J. I. Andersen, A. Muranko, J. J 
McGlone, R. A. West, T. J. Kelleher, Walter 
Dries, A. J. DeWolf, M. A. Libert, W. H. Perry, 
C H. Bentley, W. M. Baker, E. Delaney, J 
Owen Munroe 


Power press brake and press brake dies; hi- 
speed shear; plate and sheet forming rolls; 
combination punch, shear, and coper; stamp- 
ing trimmer 


M-B PRODUCTS 
130-134 E. Larned St. 
Detroit 26, Mich. 


In Attendance—Waldo F. Congdon, J. A. Mon 
nier, Irving Manheimer, Glenn A. Harwood. 


Portable pneumatic grinders, automatic air 
line filters, lubricators and pressure reducing 
and regulating valves 


MACHINERY 
Industrial Press, Publishers 
148 Lafayette St. 
New York 13, N. Y. 
In Attendance—R. B. Luchars, E. A. Becker 
Cc. O. Herb, H. L. Horton, H. L. Gray, S. E 
Larson, G. H. Buehler, Boyce Tope, W. E 
Robinson Dwight ¢ yok, R. D. Mayberry, L. G 


Hammerschlag, C€ I. Sommer, Charles Wick, 
George DeGroat, W. Walters, R. A. Weitzel 


Vachinery. news in machine industry; trade 
papers and engineering books 


MACHINE AND TOOL BLUE BOOK 
(see Hithchcock Publishing Co.) 
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1012 MACHINE TOOL DIVISION 


(see Kalamazoo Tank & Silo Co.) 


943 MACKLIN COMPANY 
2914 Wildwood Rd. 
Jackson, Mich. 


In Attendance—Robert Apted, Ted O'Connell, 
M. T. Hunt, L. L. Marra, L. H. Brune. 


Grinding wheels for tool rooms 


513 MADISON MANUFACTURING 
COMPANY 
1713 Seventh St. 
Muskegon, Mich. 


In Attendance—Willard Bierema, Clarence Van- 
derlinde, S Veltman, H. F. Wulf, Robert 
Severance, E. Hassig, H. B. Morrison, W. B. 
Ensley, Nelson Church, E. M. Benson, J. A. 
Mann, E. H. Meehan, S. F. Brandt, John Coch- 


Tan. 


Rough boring tools, reaming tools, boreamers, 


grinding fixtures 


563 MAGNAFLUX CORPORATION 
5900 Northwest Hwy. 
Chicago 31, Ill. 


In Attendance—Keith Van Kirk, H. Migel, 
A. K. Saltis, H. G. Bogart, R. S. Peterson, 
Donald Smith, W. D. Reid, Jr. 


Inspection equipment, powders and pastes 


1147 MARTINDALE ELECTRIC COMPANY 
1347 Hird Ave. 
Cleveland 7, Ohio 


In Attendance—Roy E. Blersch, Florence 
Blersch. 


Rotary burrs and files; circular metal-cutting 
saws; flexible shaft machines; mica under- 
cutters and undercutting saws; electrical test- 
ing instruments: protective dust masks 


1010 MARVIN MACHINE PRODUCTS, INC. 
414 Ford Bldg. 
615 Griswold St. 
Detroit 26, Mich. 


In Attendance—H. B. Hazerodt, James W 
Roberts, Harry Roberts, B. G. Russelo, M. E 
Gilman, E. G. Cormany, Wm. Hying 


Vertical mill attachment. rotary index table, 
dividing head, slotting attachment, micro- 
meter boring head 
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551 THE McCASKEY REGISTER Co; PANY 
Industrial Division 
Alliance, Ohio 


In Attendance—F. E. Henry, Ill. Cc 4 
David Cameron, H. J. Ellington, P. 4 ran 
G. A. Reynolds, C. E. Taylor, F. E. Wes 


A. Young. Ww 
Industrial control systems, visible { 
ment, envelopes for shop papers 
416 McGRAW-HILL PUBLISHING COMPANy 
INC. 
(see American Machinist 
1160 THE METAL REMOVAL COMPANY 
1014 N. Ashland Ave. 
Chicago 22, Ill. 
In Attendance—Charles E. Davis, Donald M 


Wetherald, W. W. Cady, W. W. Cady. }r 
Bertram Chayes, A. C. Hanson, R. L. Slaugh 
ter. 


Porcelain bonded mounted wheels and point: 
carbide burrs and rotary files; die finish 
specialties; carbide grinders 


558 METAL-WORKING 
Sutton Publishing Co., Inc 
60 East 42nd St 
New York 17, N. Y. 


In attendance—L. W. Collins, Glenn Sutton, F 
A. Neubauer, F. H. Story, R. E. Cleary, 1 A 
Lesher, L. C. Davis 


Vetal-W orking, product news and pictu: 
metal-working industry 


22 W. F. MEYERS COMPANY 
1017 14th St. 
Bedford, Ind. 


In attendance—V. A. T. Albright, W. V. A 
bright, Ingolf Sneva, R. L. Quackenbus 


Carbide inserted drill jig bushi: 
tipped saws 


1017 MICHIGAN TOOL COMPANY 
7171 E. McNichols Rd 
Detroit 12, Mich. 


In Attendance—M. R. Anderson, C. F 
P. F. Zerkle, C. E. Eaton, B. B 
Friegel. 


Gear cutting tools 
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_ MICRO SWITCH 30 
Freeport, Ill. 


n Attendance—J. K. Lincoln, K. J. Cumming 
+ G. Boyle, J. A. Thoerle, C. T. Morison 


sion and limit switches 


20 MICROCAST DIVISION 
Austenal Laboratories, Inc. 
224 E. 39th St. 1111 


New York 16, N. Y. 


In Attendance—J. J. Erdmann, R. L. Wiseman 
A. W. Merrick, C. P. Brooks, W. W. Troupp 
E. L. White, J. H. Ritter, C. F. Bower, J. M 
Uhle, R. Svensk, F. J. Comerford, G. A. Green 


amyer 


rocasts of various metals 


308 MILL AND FACTORY 


see Conover Mast Publications. Inc.) 
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735 MILLER MOTOR COMPANY 
4027 N. Kedzie Ave. 
Chicago 18, Ill. 


In Attendance—Frank Flick, J. L. Modrich, R 
H Grand Lesley Colliflower Ww S Gibson 
Joe Clancy, K. C. Mosier, C. H. Ribble, H. O 
Meyer, M. G. Saake, Lester Menken 


\ir and hydraulic cylinders: fluid pressure 
sosters: air hoists 
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45 A. MILNE & COMPANY 
745 Washington St. 
New York 14, N. Y. 


In Attendance—H. S. Hoyt, J. King Hoyt, Jr 
H. M. Benham, J. M. Smith, W. F. Goetz, C. C 
Pinkney, F. D. Illingworth, H. S. Hoyt, Jr., E 
Wenner 


Dies and products of dies made from various 
ypes of tool steels 


619 MILTON EQUIPMENT COMPANY = 


N. E. Cor. 4th & Race St. 
Philadelphia 6, Pa. 


In Attendance—Milton Fine, J. Wm. Feldmayer 
John J. Feldmayer, Wm. J]. Kelly, Mrs. C€ 


Gross 


steel brake, punches and shears, tools and 
iachinery, nibbler, slip roll formers 


A 
U 


MODERN INDUSTRIAL ENGINEERING 
COMPANY 
14230 Birwood Ave. 
Detroit 4, Mich. 


Gear burring and chamfering machines 


MODERN MACHINE SHOP 
Gardner Publications 
431 Main St. 
Cincinnati 2, Ohio 


e—Howard Campbell, Fred W 
ille M. Fillmore, John M. Krings 


I arm 
v 
Richard §$ Kline George E. Hay, Charlies H 


Modern Machine Shop, machine and metal 
working news 


MODERNAIR CORPORATION 
4222 Hollis St. 
Oakland 8, Calif. 


In Attendance John E. Goldring, Donald E 
Daniel, G. L. Sanderser David A. Prentzel 
Horace E Thorn, Lloyd G. Wheeler, Addison 
Smith, Walter Elli Norman Roden, Arthur 
Jarrett, Lew Lees 


Control valves. cylinders. machine tool feed 
ing units, presses, collet closing fixtures, hy 


drauli pumping units, quick exhausting 


valves (all air operated) 


MONTGOMERY MACHINE TOOL 
ACCESSORIES 
53 Park Place 
New York 7, N. Y 


In Attendance Myron Halpern Albert B 


Collet ty pe dividing head and attachments, 
production marking tool. Inspection devices. 
tool room setup ippliances, hand spring 


winder 


MOORE PRODUCTS COMPANY 
H & Lycoming Sts. 
Philadelphia 24, Pa. 


In Attendance Ct es H. Thompsor lames E 
Gambr EF nd D. Bachand, J. J. Fergeau 
W arre Je et H >. Garrett, ¢ B. Moore 
Richar Hopkir Eugene ( Moore, Jr 


Pneumati 
lators. air filters 


nparator gages, pressure regu 


| 
( In attendance William H. Bibbens, Ellsworth 
M. Stay, Paul Hacke ae 
| 
q 
7 
Hanson 
— 4 
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MOORE SPECIAL TOOL COMPANY, INC. 
740 Union Ave. 
Bridgeport 7, Conn. 


In Attendance—Edward Shaw, Sr., Carl O 
Larson, George M. Lamb, Fred E. Jennings, 
R. H. Cunningham, Jr., Richard L. Parnoff, O 
P. Brett, E. J. Albrecht, W. S. Dvorak, E. C 
Shafer, Jim Parks, E. W. Spear, B. F. Simmons, 
W. D. Angell, F. C. Victory 


Precision jig borer, jig grinder, wheel dresser, 
hole location accessories 


MORTON MACHINE WORKS 
2421 Wolcott St. 
Ferndale 20, Mich. 


In Attendance—Arch Morton, F. H. Robertson, 
Frank Snyder, Robert E. Powell, Fred Guite, 
Ralph Schirmer, Tony Gorsky, R. L. Scott, J. L. 
Hyland, G. T. Osborne, M. R. Clark. 


Jig and fixture accessories, machine table 
accessories 


MUELLER ENGINEERING COMPANY 
3331 Greenfield Rd. 
Dearborn, Mich. 


In attendance—Otto Mueller, Betty Sudz 


Hydraulic press, interchangeable punches, 
wessure selector valve, fluid connectors, per- 
I 
forating and riveting machines 


NATIONAL BROACH & MACHINE 
COMPANY 
5600 St. Jean 
Detroit 13, Mich. 


In Attendance—W. S. Praeg, J. I. Schultz, M. 
B. Mentley, B. F. Bregi, H. Ashton, T. S. Gates, 
D. P. Smith, L. B. Alliason, A. Forberg, J 
Psenka, C. Clinton, J. Byce. 


Gear checking machines, sound testing ma- 
chines, rolling fixture and shaving cutters; 
broaches and broached parts 


NATIONAL JET COMPANY 
Cumberland, Md. 


In attendance—Howard Williams, Galen Metz- 
ger, Charles Kallmyer 


Microscopic precision, multiple spindle, bench 
type and portable hand-type drilling machines 


NATIONAL TOOL COMPANY 
11200 Madison Ave. 
Cleveland 2, Ohio 


In attendance—H. W. Barkley, H. M. Minor, 
J. B. Clough, Anton Erhardt, Sr., Anton 
Erhardt, Jr., John Rhyner, R. Lindstrom, T. L. 
Shomber, M. Mitchell, M. Dolvig. 


Various types special cutting tools, pocket 
comparator 


1140 NATIONAL TOOL SALVAGE 
6511 Epworth Blvd 
Detroit 10, Mich 


)MPANy 


In Attendance—Hiram Ash, R. M _ 
W. J. Ash, A. B. Hazelwood, H. B Fr 
Gidley. F 


Carbide drills, high speed stee| 
cutting tools 


561 NELCO TOOL COMPANY, |Nc 
266 Center St. 
Manchester, Conn 


In Attendance—Louis B. Main, Tt H 
Jr., Lee S. Pasino, William A. Coe 


Carbide-tipped cutting tools 


25 NEW HERMES ENGRAVING MACHINE 
CORPORATION 
13-19 University Place 
New York 3, N. Y 


In Attendance Norbert Schimme We 
Dannheisser, Paul Kahn, John Jaff He 
Susskind. 


Portable and bench-type engraving 


931 NICHOLS-MORRIS CORPORATION 
50 Church St. 
New York 7, N. Y. 


In Attendance—Hart Nichols, Robert E. M 
M. J. Bloch, S. K. Bigelow, Nor: S 
Keith Douglas 


Milling machines, attachments; vis’ 


12 NIFE INCORPORATED 


165 Broadway 
New York 6, N. Y 


In Attendance—Sven Bergstrom, Jos¢ 
blad, A. Utterstron, Eric Carlsten 


Universal tool grinder, drill press 


632 PRATT & WHITNEY DIVISION 


NILES-BEMENT-POND CO 
(see Kellerflex Div. 


815 (see Pratt & Whitney 
115] NILSSON GAGE COMPANY, !NC 
2A Lake St. 


Poughkeepsie, N. Y 


In Attendance—John F. Nilsson 
Luty, Charles W. Nilsson, 
Stephen V. Luty. 


Various types of gages 
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Cc. A. NORGREN COMPANY 
222 Santa Fe Dr. 
Denver 9, Colo. 


sttendance—Jack M. Evans, Alex Wilcox 
Del Faust, C. N. McDavitt 


imatic control devices 


NORTON COMPANY 
1 New Bond St. 


Worcester 6, Mass. 

n Attendance—I. W. Stanton, L. K. Behr, A 

O. Bush, R. H. Cannon, F. L. Curtis, K. F 
Ebbeson, F. P. Hays, B. D. Henrickson, E. L 
Hurst, C. W. Jinnette, R. D. Lane, E. T. Larson 

R. M. Lord, M. M. Maynes, R. N. S. Merritt 

G. A. Park, D. L. Price, R. A. Reed, G. T. Ride 

it, C. L. Shaw, L. I. Smith, W. H. Turner 

R. G. VanKeuren 
wheels, ceramic surface plates, 
on carbide products, special refractories 
d other allied products 


THE OHIO CRANKSHAFT COMPANY 


(see Tocco Div 


OAKITE PRODUCTS, INC. 
22 Thames St. 
New York 6, N. Y. 


In Attendance—J. J. Basch, J. S. Todd, H. P 
Jacques, W. G. Boaeuf, C. S. Anderson, B. F 
Fay, E. Ward, J. L. DeVries, E. D. Hallett, J 
M. Hite, M. Maher 


Specialized cleaning and related materials 


THE O. K. TOOL COMPANY 
Division Williams and Hussey Machine 
Company, Inc. 

Wilton, N. H. 


In attendance—F. Hussey, T. Williams, W. J 
Crabtree, R. W. Greywacz, R. S. Young, G 
Ward, C. J. Gluck, W. Wood, H. French 


lurning, planing and shaping tools, milling 
itters, toolroom accessories, tool holders 


N46 TINIUS OLSEN TESTING MACHINE 
COMPANY 
Easton Rd. 

Willow Grove, Pa. 


In attendance—Tinius Olsen, 2nd, E. M. Red 
streake, B. L. Lewis, W. C. Stotsenburgh, Erling 
Jacobsen, S. B. Haney, J. R. Stovall, Jr., R. S 


tr 
otrimel 


itic and dynamic balancing machine, testing 
hine 


316 O’NEIL-IRWIN MANUFACTURING 
COMPANY 
242 Eighth Ave. 
Lake City, Minn. 


In Attendance—G. H. Danielson, L. C. Wick 
strom, P. C. Nelson, V. F. Linder 


Benders, brakes, shears, notchers, punches, 
rod parters 


110 ORTMAN-MILLER MACHINE 
COMPANY, INC. 
1222-150th St. 


Hammond, Ind. 


In Attendance—J. C. Miller, N. H. Ortman 
Neill Armstrong, Charles Gilmore, P. W. Rice 
D. Y. Rice, Jack Turner, Walter Blackler, Jay 
Wohlfe!l Cliff Petersor Cliff Harsted, Al 
Biener 


Cylinders. boosters. combination feed units, 
rams 


537 OZALID DIVISION 
General Aniline & Film Corporation 
15 Ansco Rd. 
Johnson City, N. Y. 


In Attendance—Hugh Silbaugh, Lawrence C 
Knaphle James A. Travis, Richard Wilcox, 
Richard Hanson, Edmund F. Carr, Clark B 


Metzger, Fred Garber, John F. Arnold, W. K 
Hoyer, E. L. Radoane, R. E. Bryant, Rene B 
Faure R. B. Hilton, L. A. Raino, Henry 
Wechsler 


Reproducti: n machines and supplies 


749 PANGBORN CORPORATION 
Hagerstown, Md. 


In Attendance—Victor F. Stine, B. H. Marks 
H. S. Schelihase, H. J. Symons, W. F. Jones, J. D 
Wise, A. Lesley Gardner 


Hydro-finish cabinet for surface cleaning or 
finishing with specimens of treated work 


21 PEDRICK TOOL & MACHINE COMPANY 
3640 N. Lawrence St. 
Philadelphia 40, Pa. 


In Attendance—Ralph M. Shaw, Jr., M. R 
Shaw, George Metz, Jr., Al Robt 


Bending machines 


Product Listings Begin on page 36 
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942 PENTON PUBLISHING COMPANY 142 
Penton Bldg. 
1213 W. 3rd St. 
Cleveland 13, Ohio 


In Attendance—E. L. Shaner, Geo. O. Hays, 
R. C. Jaenke, F. G. Steinebach, J. W. Zuber, 
I. H. Such, R. L. Hartford, Colin Carmichael, 
F. O. Rice, A. N. Gregg, G. R. Ebersole, also 
editorial and advertising representatives of Steel 
Machine Design, The Foundry and New Equip 
ment Digest 
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Publications: Steel, Machine Design, The 


Foundry, New Equipment Digest; and techni- 


cal books 


233 PHYSICISTS RESEARCH COMPANY 
321 South Main St. 
Ann Arbor, Mich. 


In Attendance—Ernest J. Abbot, Frank W. 
Kabat, Fred J. Engelke, Bernard W. Poland 1165 


Profilometer equipment for surface roughness 
measurement 


1168 PINES ENGINEERING COMPANY, INC. 
601 Walnut St. 
Aurora, Ill. 


In Attendance—B. F. Bower, J. E. Hawking, 

G. F. Behrend, E. C. Fitzpatrick, I. W. Killian, 

W. A. Osterland, Glenn Hamlin, R. J. Bratton, 

William Elliott, Jr., Ransom Soper, F. T. Wright, 843 
R. S. Granfield, D. McConaughy, Jr., C. E. 

Anderson, H. D. Orr, J. B. Riley, J. L. King, 

P. A. Rickrode, R. T. Rollings, Lloyd J. Hinman, 

Don Sterner, Nick Lloyd, Jr 


Bending machines and tube and rod finishing 
machines 


532 PIONEER PUMP & MANUFACTURING 
COMPANY 
19679 John R St. 
Detroit 3, Mich. 


In attendance—A. M. Sargent, Clyde Mooney, 815 
J. Ralph Griffith, W. H. Frost, J. J. Grum, Wm. 
B. Van Dike, J. A. Brust, C. Gray. 


Impeller and positive displacement type pumps 


for circulating coolants, lubricants and abra- 
sive liquids 


142 PORTER MACHINE COMPANY 
Cincinnati 9, Ohio 


In Attendance—Walter J. Porter, Walter G. 
Porter, A. H. Turner. 


Universal drilling fixture and accessories 
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PORTER PRECISION PROD CTS 
Cincinnati 31, Ohio 


In Attendance—Walter G. Porter. R : 
berg, W. C. Tyirin 


Standard head type punches 


THE FREDERICK POST COMPANY 
3650 N. Avondale Ave 
Chicago 18, Ill. 


In Attendance—Tom Coatney, Pau! 
Frank Fetherston, Fred Bishop, Bud : 
Bob Metz, A. D’Annunzio 


Sweene 


Engineering and drafting equipme: 


HORACE T. POTTS COMPANY 
D St. & Erie Ave. 
Philadelphia 34, Pa. 


In Attendance—A. L. Collins, A. W. Ainswort} 
D. C. Taylor, Arthur Wells, A. W. Tayi 

Norman C. Einwechter, R. A. Kokat. W 
Millard, J. W. Reckard, H. O. Whitaker, Horace 
T. Potts, II, J. C. Angle, J. Henry Kern, H. § 
Schofield, G. A. Parker, Jr 


Carpenter tool steel 


POWER TOOL DIVISION 
Rockwell Manufacturing Company 
600 E. Vienna Ave. 
Milwaukee 1, Wis. 


In attendance—R. P. Melius, P. Butz M 
Heinrich, L. Shepard, H. C. Stuckeman, B. E 
dridge, W. A. Banister, A. H. Bruckner, R. H 
Rockwell, E. T. Hutton, W. A. Hoover 


Abrasive finishing machines, drill head 
presses, bench centers, pumps, plates, we 
work heads, vises and homecraft machines 


PRATT & WHITNEY DIVISION 
Niles-Bement-Pond Company 
Charter Oak Blvd. 

West Hartford 1, Conn 


In Attendance—C. M. Pond, A. H. dA 

J. C. Molinar, J. D. Allan, I. F. H I 
Wilkie, A. S. Burgoyne, C. A. Pag “ 
Moeller, A. F.. Miller, J. R. Cooper, A er 
ter, C. Miller, D. Heaton, J. G. Bi 
Sylvester, A. L. Stenglein, F. W. H , 
B. Upham, R. E. Laffler, A. J. Fox arn 
strong, C. G. Newton, W. W. Stoner Ww 
Cordonna, A H. Johnson, I. L. Cook 


Gages, measuring equipment, 
timing devices, taps, threading 
cutters, reamers. counterbores: 
carbide-tipped multiple point cut! 
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PRECISE PRODUCTS COMPANY 
1328-30 Clark St. 
Racine, Wis. 


In Attendance—Robert Schumann, Helmut W. 
Schumann, Jack Kasabian, W. W. Cady, Bill 
Cady, Jr., Samuel R. Boyer, Harold Martin 
Ray Hilbert, Paul F. Hermann, Frank Huey, 
Karl A. Neise, T. R. Adams, F. C. Houk 


irtable electric grinder-millers, machine tool 
ounts, flexible shafts, wire strippers, mica 
indercutters 


PRECISION DETROIT COMPANY 
2126 Fairview 
Detroit 14, Mich. 


In Attendance—Willard F. Thoma, D. J. Smo 
linski, Gordon Brown, Wilson E. Cole. 


Drill assembly presses, index table 


PRECISION GRINDING WHEEL 
COMPANY, INC. 
8301 Torresdale Ave. 
Philadelphia 36, Pa. 


In Attendance—George F. Kohn, L. C. Griffin, 
John W. Basch, W. T. Storey, R. B. Cleaver 
F. W. Anderson 


Grinding Wheels 


PROCUNIER SAFETY CHUCK COMPANY 
18 S. Clinton St. 
Chicago 6, Ill. 


In attendance—H. G. Procunier, J. A. McCon 
nell, A. R. Miller, C. P. Morgan, S. Feinberg 
G. Mate 


lapping machine, heads, chucks and collets. 
friction and tru-grip tap chucks, external 
threading and stud and screw setting attach- 
ments and accessories 


PRODUCTION ENGINEERING & 
MANAGEMENT 
2842 W. Grand Blvd. 
Detroit 2, Mich. 


In Attendance—Roy T. Bramson, Jerome S. 
Wilford, Cyril J. Wedlake, Thomas R. Bram- 
son, Michael J. Kelly, Stuart Heminway. 


lechnical magazine 


PRODUCTION MACHINE COMPANY 
311 Wells St. 
Greenfield, Mass. 


In Attendance—R. B. Robinson, R. A. Cole 
R. W. Schwartz 


Centerless polishing and buffing machine 
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THE PRODUCTO MACHINE COMPANY 
990 Housatonic Ave. 
Bridgeport 1, Conn. 


In Attendance—Elton G. Rogers, Herbert W 
Hansen, Donald R. Packard, Philip R. Marsilius, 
J. Brandon Shaw, Arthur Smedicy, Carl A 
Gundersen 


Die sets, tool and diemake rs’ accessories, tap- 
ping mat hine, vises, pun h and die, die feeds 


PURCHASING 


(see Conover Mast Publications, Inc.) 


PUTNAM TOOL COMPANY 
2981 Charlevoix Ave. 
Detroit 7, Mich. 


In attendance—Emmest C. Putnam, Melvin L 
Weinberg Bradford B. Mills, Austin F. Vail, 
Josiah Stickney 


kind mills. continuous pilot counterbores, 
spiral fluted chucking reamers 


RACINE TOOL & MACHINE COMPANY 
1760 State St. 
Racine, Wis. 


In Attendance J. E. Erskine, H. A. Schultz 
G. B. Miller 


Hydraulic pumps, hydraulic valves, hydraulic 
pressure boosters 


RAHN GRANITE SURFACE PLATE 
COMPANY 
1149 Platt Circle 
Dayton 7, Ohio 


In Attendance W. B. Alexander, R. W. Bar 
i, Chas. S. Fisher, Frank Fries, C. Hender 
son, P. ¢ Huber, Arthur M. Johnson, T. A 
lich iys I. Peterson, Walter 
; hn ert S. Roetheli, Earl 
Elwyn Smith, W. C. Williams 


Complete line of basic precision inspection 
equipment in black granite. 


THE READY TOOL COMPANY 
550 Iranistan Ave. 
Bridgeport 5, Conn. 


In Attendance Carl B Christensen Tames 
Mitchell, E. M. Bet N. R. Chruch, Julian 
Mann lohn S. Wright, Axel Olson Walter J 
Greenleaf, W. C. Chapman, K. H. Lo kwood, 
G. B. Westberg 


Centers. dogs. toolholders, vise hold downs, 


bearings. hammers 
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947 REPUBLIC GARAGE COMPANY 
2228 Fenkell Ave. 
Detroit 21, Mich. 


In Attendance—R. E. Lamb, Sr., R. E. Lamb, 
Jr., Milton Lapplander, William Laajala. 


Wide variety of gages, measuring wires 


1020 RIVETT LATHE & GRINDER, INC. 
18 Riverview Rd. 
Brighton 35, Boston, Mass. 


In Attendance—aAlbert B. Hunt, John A. Marsh, 
Albert E. Kempton, John J. O’Brien, Everett 
B. Keeler, Donald Newhall. 


Hydraulic power units, intensifiers, cylinders, 
valves; air cylinders and valves 


843 ROCKWELL MANUFACTURING DIVISION 


(see Power Tool Div.) 


139 ROSS OPERATING VALVE COMPANY 
120 E. Golden Gate Ave. 
Detroit 3, Mich. 


In Attendance—John Sainsbury, R. J. Cameron, 
Fred Hicks, Jack Rowe, Clifford F. Bassong, 
William G. Deas, Ralph Earl, J. M. Grinstad, 
Lou Hacker, Charles Hallett, Robert Hazelring, 
Elmer Heiser, William E. Hennells, Jim McCor- 
mick, S. G. Morris, Russ Niemeier, George M 
Pearse, George M. Pearse, Jr., Robert Pearse, 
Robert Pearson, Walter A. Rankin, George 
Schlicker, Lou Schlicker, Walter Sleeman, Clar- 
ence Tiedman, Foster Weldon, Nick Weslock, 
Vernon Wiegand, Henry M. Wood, John 
Williams. 


Remote controlled and mechanical operating 
air valves; also, straight-way, speed control 
and special purpose valves 


517 ROYAL OAK TOOL & MACHINE 
COMPANY 


(see D-S Grinder Co.) 


204 H. B. ROUSE & COMPANY 
2214 North Wayne Ave. 
Chicago 14, Ill. 


In Attendance—Harry W. Knoll, Frank J. 
Stephan. 


Hand miller and fixtures 


502 RUDEL MACHINERY COMPANY, INC. 
100 E. 42nd St. 
New York 17, N. Y. 


In attendance—T. R. Rudel, W. E. Rudel, 
W. O. Graham, C. H. Briggs, D. F. Robinson, 
G. E. Tcimpidis, Robt. Muller, Fred Maurice, 
Pierre Borel. 


Hydroptic milling and jig boring machine and 
measuring instruments 
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608 RUSSELL, HOLBROOK & HENDeRson 
INC. 
292 Madison Ave. 
New York 17, N.Y 


In Attendance—Roderick M. Ross 
Coldwell, Robert T. Lunn, G. R 
Richard D. Norby, Fred O. Lon 
Fendel, Jr., Lewis Russell, H. K. Fer, 


Dorman, H. E. Scott, G. A. Greenw = 
Opferkuch, Jos. Meyer, Melvin Rockef: 
Automatic screw machine, grinder - 
and steel tools; tool dresser; dril! and 
multiple head 
334 JOSEPH T. RYERSON & SON. INC 


5200 Grays Ave. 
Philadelphia, Pa. 


In Attendance—J. W. Queen, W. K. Undert 
J. J. Hauptly, W. S. Ring, W. A. R 

F. W. Eichman, R. W. Millow, C. C. M 

C. C. Gobdel, W. H. Funk, C. J. Ne 

C. Andes, R. S. Benson, F. L. Ejicholtz. L. # 
Gillespie, P. B. Heins, G. B. Howell, J. T. Kar 
bas, W. W. Kopf, H. C. Lehne, R. F. Lot 
R. G. Spang, W. L. Venderhoof, W. J. Winki: 


R. J. Young, J. L. Williams, A. B. Burk v 
H. C. Bassett, A. R. Grover, R. A. Laws, L 
Mercer. 


Certified and free-machining alloy s 
ground flat stock 


902 SALES SERVICE MACHINE TOOL 
COMPANY 
2363 University Ave. 
St. Paul 4, Minn. 


In Attendance—S. R. Havier, G. F. Boot! 
L. P. Reiland, P. M. Congdon, A. H. Ha 
Geo. Sykora. 


Power presses, shapers, hack saws 


949 SCHAUER MANUFACTURING 
CORPORATION 
2606-68 Reading Rd 
Cincinnati 2, Ohio 


In Attendance—A. J. Kohn, S. E. Wrig K 
Wilson, G. L. Nord, F. G. Kahsar 


Speed lathes 


209 GEORGE SCHERR COMPANY, !NC 
200 Lafayette St. 
New York 12, N. Y 


In Attendance—George Scherr, F. K 
Fackiner, E. R. Schwengber, A. A. 


Jig borer, measuring instruments 
and microscopes, gear testing 4 


machines 
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A. SCHRADER’S SON 

Division Scovill Manufacturing Co., Inc. 
470 Vanderbilt Ave. 

Brooklyn 17, N. Y. 


In Attendance—Frank H. Churchwell, Frank L 
Engstrom, Arthur S. Jorgensen, Shearwood 
LeCount, Joseph J. Meister, Edwin J. Schan 


linders, valves, pneumatic machine con- 
ls, airline fittings, pneumatic equipment 


SCHRAMM INC. 
West Chester, Penna. 


In Attendance—George B. Comfort, Arno O 
Witt, Leslie B. Schramm, Joseph E. Mc- 
Grogan, P. F. Smith 


ctric motor-driven air compressor 


152 SCOVILL MANUFACTURING COMPANY, 
INC. 


(see A. Schrader’s Son) 


643 SCULLY-JONES AND COMPANY 
1901 S. Rockwell St. 
Chicago 8, Ill. 


In Attendance—Wnm. L. Voss, Jr., J. R. Brown, 
B. B. Better, J. Lehde, H. Conn, H. D. Long 
J. Kosinski, C. Heira, J. A. Scully, Ed. J 
Galvin, Fred Duerre, Dan Flickenger, Harold 
Gade, Jack Koenig, Tom O'Reilly, H. J. Paffen- 
back, Fred Wright, Hav Wright, D. E. Funk, 
Jr., Don E. Kaufmann 


\utomatic recessing and grooving tools, float- 
ng holders, quick lock adapters and nuts, tap 

iiders, adjustable spacing collars, live center, 
tap chucks and drill drivers 


§2 SEIBERT & SONS, INC. 
215-217 Taylor St. 
E. Peoria 8, Ill. 


In Attendance—O. R. Seibert, Glenn Seibert 
Warren Seibert, B. V. Seibert, O. M. Merrick 
Frank Haggard, Hersch Norris, George Boullain 
Ira Mabie, Enie Fink, Ellis Mead, Walter 
Greenleaf, Ernie Isberg, William Gourlie, Harry 
Berkshire, Ed. Moore, Nick Maturivitz, Paul 
O'Neil, H. C. Halbert 


Multiple spindle drilling machine parts 


619 SERVICE MACHINE COMPANY 
7627-33 South Ashland Ave. 
Chicago 20, Ill. 


In Attendance—William Heim, Jr., Chris A 
Emerson. 


lanually-operated presses 


953 SEVERANCE TOOL INDUSTRIES, INC. 
1514 E. Genesee Ave. 
Saginaw, Mich. 


In Attendance—Robert Cave, Robert Severance 
Dexter Hagaman, Peter DeYoung, Wm. A 
Fitzgerald, Bob Pfeifer 


Combined drill and countersinks, rotary files 
and burrs 


1050 SHEFFER COLLET COMPANY 
Traverse City, Mich. 


In Attendance—Leonard Olsen, Charles J 
Mann, Ken Sansom 


Collets, pushers, tubes, special screw machine 
accessories, feed fingers, cam cutter 


836 THE SHEFFIELD CORPORATION 
721 Springfield St. 
Dayton 1, Ohio 


In Attendance—Louis F. Polk, Albert Polk, John 
Bernard, O. A. Ahlers, Paul Polk, C. H. Rey 
nolds, W. IL. Wilt, Louis Mahlmeister, M. E 
Cooper, Fred Hummell, Jack Welch, Donald 
Benbow, Irvin Snyder, James Luthman, Robert 
Jack Barbier, Fred 
Grahan W. F. Couts, Dave McConnell, Ray 
Mahlmeister, V. J. Boll, Jerry Baker, W. H 
Gourlie John Merryman Harry Kiefaber 
Frank Blanchette, L. E. Nelson, L. Pittinger 
Walter Greenleaf, Walter Katzenmeyer, W. W 
Pound, R. C. W lall, Axel Olson, Todd Whit 
more, A. D. Schneider, J. A. Schneider, Jesse 
Straw, Arthur Homer, George Grassan, Harry 
Jackson, E. T. Noe, L Schultze, C. Dresback 


Wide variety of gages, automatic gaging and 
secregating equipment, self opening dieheads, 
collapsible and solid taps, crush grinding 
devices and equipment 


430 SHELDON MACHINE COMPANY, INC. 
4258 N. Knox Ave. 
Chicago 41, Ill. 


In Attendance Horace Armstrong, Lyman H 
Bellows, George F. Carolan, Leslie E. Happonen 
Vernon Larson, W. D. Mill O. J. Onken, K. J 
Pettigrew, Walter B. Rohrer, George McClennen 
Sam McClennen, Jack McBride, P. F. Scally, J 
McBride 


Lathe. milling machines. shapers 


922 SHELL OIL COMPANY 
37-06 82nd St. 
Jackson Heights, N. Y. 


In Attendance D. E. Hendricks, L. S. Nikora 
E. L. Bastian, C. B. Huntoon, T. Dunlap, R 
Cokind M. S. Terwilliger, J. Gilmore, L. Cat 
ling, G. Willis, Guy Pence, C. E. Brown 


Complete line of cutting oils, quenching oils, 


hydraulic oil drawing compounds and rust 


preventives 
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SIMPLEX MACHINE TOOL DIVISION 


(see Stokerunit Corp.) 


SIEWEK TOOL COMPANY 
2862 E. Grand Blvd. 
Detroit 2, Mich. 


In Attendance—C. D. Reason, Daniel R. Rea- 
son, Richard Reason, John Rotchford. 


Jigs and fixtures, work clamping and _ tool 
room accessories, washers, wheels, screws, rest 
buttons, nuts 


SIMONDS ABRASIVE COMPANY 
Tacony & Fraley Sts. 
Philadelphia 37, Pa. 


In Attendance—C. A. Fee, W. B. Ilko, F .A. 
Palmer, J. F. Fischer, D. S. Saurman, J. C 
Arndt, E. C. Bleam, W. F. Graden, H. C. 
Tucker, W. G. Wright, R. A. Fair, R. S. Trim- 
ble, H. R. Greene, L. J. Musser, K. R. Bartho- 


lomew. 


Grinding 
wheels 


wheels, abrasive grain, fibrex red 


SIMONDS SAW AND STEEL COMPANY 
470 Main St. 
Fitchburg, Mass. 


In Attendance—James Doubleday, Warrin Fos- 
ter, Eugene Porter. 


Circular, band, hack saws; files; rotary, 
squaring shears; flat ground stock; ground 
die steel; steel specialties 


SIMPSON ELECTRIC COMPANY 

Div. American Gage & Machine Co. 

5208 W. Kinzie St. 
Chicago 44, Ill. 


In Attendance—Herb Bernreuter, William Coon, 
Jack Whiteside, Leonard Carlson, Mel Beuhring, 
Ted Frank, Al M. Baehr, John M. Forshay, J. 
C. Hill, S. K. MacDonald, A. A. Bean, Jim 
Faries, Jack Mahoney, Nobel C. Shilt. 


Electrical meters and testing equipment 


Listing of manufacturers’ products 
according to ASTE’s numerical 


index begins on page 86 


1035 


13 


923 


Div. 


In At 


Hlavek, August Tabors, Robert T : 
DeWyk, J. A. Batlle Jay Korest P; 
son, T. C. Froeberg, Larry Ham: R 
Guimont, W. B. Wilson, Willian F Rp 


Jodon 


Taper lock, reversible, plain and | 


gages 
and gear 
net sets. 
device 


SOCONY-VACUUM OIL COMPANY. 


In Attendance—P. T. Crowl, W. ] 
Walter Gray, R. C. Gunther, F. § 


F.H 


Industria 
oils, rust 


SPERRY PRODUCTS, INC 


In Attendance—L. F. A. Mitchell! I 
C. T. Morgan, J. C. Smack, R. H. Frank, G 


Slader, 
Tatro 


Reflectose 


controls, 
and react 


sO 


In Attendance—G. L. Miller, R. W 


M. Pe 
O. Rot 


Precision, toolroom, turret lathes 


es: bench 


In Attendance—Robert F. Moyer, | 
Brunell, P. Franklin Bell, Donald ! 
Haviland Wright, Harold Gade 


Die sets 


SIZE CONTROL COMPANY 


STANDARD DIE SET MANUFA\ 


American Gage & Machine ¢, 
2500 W. Washington Blvd 
Chicago, Ill. 


tendance—W. E. Carroll, E. 


steel-carbide-norbids chi 
measuring wires, speci 
centerless lapper and 


26 Broadway 
New York 4, N. Y 


Jones, C. S. Simmons, R. A 1 
Trenchard, T. H. Webster 


1 lubricants, oils. greases 


preventives. hydraulic 


Danbury, Conn. 


W. C. Minton, J. F. Kerrix H 


ope, reflectogage, hvdra 
self-sealing couplings. 


ors 


UTH BEND LATHE WORKS 
425 East Madison St 
South Bend 22, Ind 


ntz, M. E. Trueblood, D. D 
yinson, H. L. Swartz, R. G. K 


shaper; attachments a1 


INC. 
1475 Elmwood Ave 
Providence 7, R. | 


steel and meehanite 


The To 
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"HE STANDARD ELECTRICAL TOOL 540 
COMPANY 
2488-96 River Rd. 
Cincinnati 4, Ohio 


n Attendance—W. A. Ferguson, Ray A. Huhn 
W. J. Holtmeier, E. C. Thatcher, A. A. Eakins, 
es Reid 


lers. buffing and polishing machine, dust 
ting units, precision grinding spindles 


322 


b STANDARD GAGE COMPANY, INC. 
70 Parker Ave. 
Poughkeepsie, N. Y. 


n Attendance—E. Aldeborgh, Noel de Cordova 

4 H. Emery, Nils Larson, J. P. Zeleznik, E. L 

Sweet, E. M. Boat, A. H. Perkins, F. Schaef 

f Harry N. Carlson, Milton T. Broucek, Geo 

I Hanselman, Harry A. Babb, J. J. Burke 
*. H. Jacobs, J. E. Delaney 


type hand gages, dial indicators, com- 
itors, adjustable limit gages, fixed limit 


425 STANDARD PRESSED STEEL COMPANY 


Jenkintown, Pa. 431 


Attendance—J. W. Friel, C. W. Hollings 

J. J. Wiest, J. C. Martin, W. I. Kryder 

H. Lamborn Smith, Jemes P. Price, H. T. Hallo 
W Jr., R. N. Gruber, Crawford Maxson, John 
T. Turner, Bennett Jones, Robert Sproat, Har 
Hafer, Laverne Taylor, James Attwood 
Edwar Attwood, Edward Gowen, Karl Lang 
Arthur J. Knerr, James Harkins, John Hall 
4. W. Scott, Harry L. Smith, Earl Liebfried 
nk E. Klinke, Marshel Moorhouse, Edward 
yer obert Reese, Peggy H. Staub, K. S$ 


self-locking nuts. automatic screw machine 
ducts, aircraft precision parts, socket 
w products and allied items. flat head and 
self-locking set screws, hollow set square head 


set, stripper bolts, dry seal pressure plugs, 647 
el pins, hexagon keys, steel shop and 


terial handling equipment 


5 STANDARD SHOP EQUIPMENT 
COMPANY 

82nd & Tinicum Ave. 

Philadelphia 42, Pa. 


Attendance—H. Cadwelleder, Jr.. B. Cad 
wallader, G. Cadwallader, C. Whitney, E. Irwin 


ip appliances for machine tools 


& THE STAPLES TOOL COMPANY 1066 


2851 Massachusetts Ave. 
Cincinnati 25, Ohio 


Attendance—E. M. Staples, Marshall J 
( ndle1 * M Carr John Long Robert 
M rath, W. E. Berry 


ngsten carbide tipped reamers, end mills, 
t-facers. tool bits. spec ial circular tools. 
il tool bits 


STAR GAUGE COMPANY 
261 Oak Grove Ave. 
Springfield 9, Mass. 


In Attendance Gale Forssen, C. A. Bordeau 
Benjamin Tiffar 


Grinding fixtures 


THE L. S. STARRETT COMPANY 
Crescent St. 
Athol, Mass. 


In Attendance W. J. Greene, H. E. Masters 
W. W. Haskins, C. O. Newtor K. C. Boyer 
C. N. Starrett, D. E. Gilbert, B. J]. Hazewinkle 
D. Moffat, L. Stone, Ray Starrett, Doug Star 
rett, Ed. Starrett, G. Hochs H. M. Albee, A 


Mechanics hand measuring tools and _preci- 
sion instruments, dial indicators. hacksaws 
and bandsaws, steel tapes, precision ground 


flat stock 


THE STEEL PRODUCTS ENGINEERING 
COMPANY 
Brehm Die Division 
1205 W. Columbia St. 
Springfield, Ohio 


In Attendance Charles M. Brehm, Charles M 
Brehn Jr James W. Powell, Jr George A 


Trimming die in conventional-type press 


EDWIN B. STIMPSON COMPANY, INC. 
70 Franklin Ave. 
Brooklyn 5, N. Y. 
In Attendance—Howard C. Rau, Ralph E. Reu, 


Herbert Banner, Franklin J. Rau, Frank G 
Ascherl, Ralph E. Hector 


Various attaching machines and rivet setting 
machines, manufactured metal articles includ- 
ing eyelets, rivets, stampings, terminals, ar- 
rows and hands, screw machine parts, grom- 
mets and washers, ferrules, posts and screws, 
hole plugs. snap fasteners 


STOKERUNIT CORPORATION 
Simplex Machine Tools Div. 
4548 West Mitchell St. 
Milwaukee 14, Wis. 


In Attendance—L. J. Radermacher, P. O 
Wernicke, R. P. Bieszk, J. A. Elwood 


Mechanical and hydraulic feed pret ision bor 


ing maf h nes 


| 
a 
M. § N k 

INC : 
1% 
R D n 
79 


— 


116 


717 


907 


907 


STONE MACHINERY COMPANY, INC. 
P. O. Box 1363 
Syracuse, N. Y. 


In Attendance—Arthur D. Stone, Ray B. Car- 
roll, Bob Burkhard, Jim Lennie, C. Dal Smith, 
R. R. Gilbert, George Burnett, Jr., A. A. Peeters, 
Bill Summerbell, Flave Tyson, Ray Cessna. 


Metal cut-off machine 


D. A. STUART OIL CO., LTD. 
2727 S. Troy St. 
Chicago 23, 


H. Oldacre, F. J. Schmitt, 

N. Cox, J. W. George, H. A. Erickson, M. 
M Chatfield, F. W. Smith, J. L. Morosini, F 
A. Shute, G. H. Leffel. 


Cutting fluids, grinding fluids, drawing com- 


pounds 


SUN OIL COMPANY 
1608 Walnut St. 
Philadelphia 3, Pa. 


In Attendance—A. B. Myler, R. S. Drysdale, A. 
L. Anderson, J. V. Curley, M. A. Markley, H 
B. Price, S. W. Craig. B. M. Dunham, J. N. 
Kerr, W. G. Beattie, E. J. Pease, C. R. Ahl- 
berg. R. L. Regan, I. E. Owens, R. H. O’Brien, 
L. T. Unks, M. C. Miller, J. E. Stine, J. 
Scheidell, R. L. Little, F. C. Goldsborough, E. 
W. Walter, W. G. Hubbard, C. B. Harding, 
J. I. C. Taylor, L. C. Alexander, L. H. Fritz, 
Wm. B. Daub, C. G. Karsch, J. B. Ferguson, 
Jr., F. R. Markley. 


Straight transparent cutting oils, emulsifying 
cutting oils, quenching oils, rolling oils 


SUNDSTRAND HYDRAULIC DIVISION 
2421 Eleventh St. 
Rockford, 


In Attendance—W. > Staublin, O. E. Mayfield, 
P. A. Anderson, R. Murphy, L. H. Schuette, 
C. L. Sadler, B. H. H. O. Wah!Imark. 


Hydraulic tank unit, various hydraulic pumps, 
motors and valves 


SUNDSTRAND MAGNETIC PRODUCTS 
COMPANY 
2421 Eleventh St. 
Rockford, Ill. 


In Attendance—W. W. Westlund, Axel Ander- 


son, John E. Fagerstrom, Eric Anderson, F. H 
Robertson, L. Clarke 


Magnetic chucks and holding fixtures for tool 


room and _ production machining, magnetic 
coolant separator 


907 


531 


315 


558 


24 


653 


SUNDSTRAND PNEUMATIC |! VISION 
2421 Eleventh St. 
Rockford, Ill. 


In Attendance—Robert Nelson, A 
Edgar Landstrom, E. C. Patterson . 


Single and two pad pneumati: ding 
chines; various sizes of cente ring 
ing tools 


SUNNEN PRODUCTS COMPANY 
7910 Manchester Ave. 
St. Louis 17, Mo. 


In Attendance—Joseph Sunnen, W. |} 
August Sunnen, Jr., N. H. Hale, R. S. Nict 
Raymond DeLaRoche, Clifford Fisher, p 
Fischer, R. T. Adolphson, John Mazur, E 
Gundlach, R. A. Koertge, C. L. Hasse R 
MacRae, C. F. Landin, E. B. McWhirter, R 
Swegles, W. P. Heftye, R. L. He I 
Clough, W. J. MacBride, B. R. Mc¢ 

Al Del Pico, K. J. Bayer 


Precision honing machines, external | 
portable honing equipment 


SUPER TOOL COMPANY 
21650 Hoover Rd. 
Detroit 13, Mich. 


In Attendance—G. J. Birgbauer, M. J. 
L. B. Szal, A. J. Schreck, K. R. Fisher, E. A 
Isberg, F. M. Wilson, E. C. Barber, R 


Miller, W. A. S. Connors. 


Carbide mills, cutters. saws. reamers. 
bores, core drills, centers, drills, sir 
tools for turning, facing, threading 


SUTTON PUBLISHING COMPANY, INC 
(see Metal-Working | 


SYNTRON COMPANY 
Homer City, Pa. 


In attendance—A. Murray Metz, E. A. Kreuder 
E. G. Woessner, T. S. James, R. B. McMah 
R. H. Scarborough, A. T. Smith, Robert 
White, John O'Hare 


Vibratory small parts feeders 


TAYLOR DYNAMOMETER AND MACHIN 
COMPANY 
5108 W. Center St 
Milwaukee 10, Wis 


In attendance—Arthur C. Flamme 
Chavez 


Precision drilling machines, uni 
balancing machines 


The Too! 
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“HE TAFT-PEIRCE MANUFACTURING 205 
COMPANY 
Woonsocket, R. |. 


Attendance—F. S. Blackall, Jr.. W. E 
Rogers, P. V. Miller, F. Steele Blackall, III, F 
Meyer, Jr., L. F. Hosley, J. N. Tellier, A. R 
Shevlin, Thomas McMurtrie, Thomas Millette 
Phil Whalen, A. R. Phillips 


sages, magnetic chucks, tool room tools, 
luction and inspection tools, gage blocks, 
D. and special gages 


THE TEXAS COMPANY 114 
135 E. 42nd St. 
New York, N. Y. 


In Attendance—N. M. Aycock, A. R. Dunphy 
K. H. Thompson, W. C. Lockwood, P. H. Baker 
E. D. Garton, H. E. Ennis, K. E. Blanchard 
A. A. Renno, E. Whitesell, H. E. Booz, F. C 
Hamilton 


Cutting coolants and lubricants, grease break- 
wn machine 


TIDE WATER ASSOCIATED OIL 
COMPANY 
17 Battery Place 888 
New York 4, N. Y. 


Attendance—K. V. W. Lawrence, W. G. Con 
rad, W. S. Fenton, J. W. Hannigan, J. O. Dun- 
ham, W. B. Joachim, W. H. Marshall, C. B 


Caperton 


mplete line of cutting and grinding oils 


THE TODD COMPANY, INC. 1116 
1150 University Ave. 
Rochester 7, N. Y. 
In Attendance—Fred R. Carr, Charles G. Perry, 


M. Karge, Austin G. Fanning, Raymond H 
Barr, Thomas W. Driver. 


Narge turnomat 


THE TOMKINS-JOHNSON COMPANY 1135 


617 N. Mechanic St. 
Jackson, Mich. 


in Attendance—W. C. Maier, T. J. Rutledge 
Roy Charbonneau, Page Watson, A. Wenckus 722 
G. B. Cranor R. Howland, W. J. Remund 
J. R. Elder, J. R. Elder (Mrs.), Willis Miller 
James E. White, W. A. Rankin, Richard Ran- 
kin, C. Buck, Max Hawley. A. Goris, H. Bush 
A. Reichert, John Williams, Jr., A. L. Hacker 


tters, arbor press, rivetor, clinchor, air 
inders, hydraulic cylinders 


TOCCO DIVISION 

The Ohio Crankshaft Company 
3800 Harvard Ave. 
Cleveland 1, Ohio 


In attendance—W. C. Dunn, Tinkham Veale 
W. E. Benninghoff, H. B. Osborn, J. T. Temin 
i ght, J. F. Cachat, Kenneth Stumpf 
H. R. Swartiey, William Moore, M. E. Hack 


Electric generator, electrical controls. induc- 
tion heating units 


TOOL & DIE JOURNAL 
Huebner Publications 
1975 Lee Rd. 
Cleveland 18, Ohio 


In Attendance—George J]. Huebner, Ray L 
Huebner, James K. Gillam, E. Willard Penning 
ton, Carl F. Benner, James G. Doolittle, William 
oO Dannhausen R F Pickrell H Thayer 
Heaton 


Graphs and other data on metalworking, 
technical articles, books on plastics molds, 
practical quality control and materials weight 
tables 


THE TOOL ENGINEER 
10700 Puritan Ave. 
Detroit, Mich. 


In Attendance Allan Ray Putnam, Gilbert P. 
Muir, A. E. Rylender, Doris B. Pratt, Clarence 
T. Etter ustin Cragg, James Hartnett, Dorothy 
Taylor 


Technical journal 


TRABON ENGINEERING CORPORATION 
1814 E. 40th St. 
Cleveland 3, Ohio 


In Attendance—R. H. Nielson, Felix Wengerter, 
Gerald A. Hayes, R. C. McCreary, Dale M 
Pentz, Henry E. Droneburg, C. O. Anthony, 
Wilbur Deutsch, E. M. Bartko 


Oil and grease lubricating systems, accessories 


TRUARC RETAINING RINGS DIVISION 
(see Waldes Kohinoor, Inc.) 


TUBULAR MICROMETER COMPANY 
St. James, Minn. 


In Attendance—R. L. Johnson, H. M. James 
Paul H ton, W. J. Sedam, John Shellum 


Precision measuring instruments 
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536 TWENTIETH CENTURY 542 
MANUFACTURING COMPANY 
3716-20 Montrose Ave. 
Chicago 18, Ill. 


In attendance—Waldo L. Garberding, Frank 
Holmes, R. M. Long, Alma Garberding. 


Drill, reamer and counterbore sets, tool and 
die makers, die stops 


509 UNION CARBIDE AND CARBON 
CORPORATION 


isee Haynes Stellite Co.) 


650 UNION MANUFACTURING COMPANY 
296 Church St. 
New Britain, Conn. 764 


In Attendance—W. F. Skillin, G. V. Murphy, 
G. E. VanWert, C. A. Bedford, G. V. Rogers, 
W. F. Ebner, W. F. Radune, J. H. O. Page, 
M. Ellert, R. L. Atkins, C. J. Siegel, J. E 
Thompson 


Die sets. 
chucks. 


wrenches 


bi-metal 
pow er 


hand and air-operated 
precision scroll chuck, 


410 


39 UNITED STATES DEPARTMENT OF 
COMMERCE 
Philadelphia Regional Office 
812 Lafayette Bldg. 
437 Chestnut St. 
Philadelphia 6, Pa. 


In attendance—C. R. Matheson, Patrick P. Me- 
Cabe, Francis A. Pileggi, Francis J. Doyle, 
Clifford A. Shedd. 


Services, including information on ECA, avail- 666 
able to businessmen 


748 UNITED STATES RUBBER COMPANY 
(see L. H. Gilmer Div.) 


129 UNIVERSAL ENGRAVING & COLORPLATE 
COMPANY, INC. 


(see Engineers Specialties Div.) 355 


1152 UNIVERSAL VISE & TOOL COMPANY 
Main St. 
Parma, Mich. 


In Attendance—Nelson B. Beaman, Theodore 
Klavon, Berry N. Beaman 


Various types of vises, adjustable angle plates, 
safety work-holders for drill presses 


82 


UNIVERTICAL MACHINE COmpany 
14831 W. 11 Mile Re 
Box 144, Rte. 2 
Royal Oak, Mich. 


In Attendance—Charles T. Walker 


Safe “T° hammers. 


anodes 


copper f tre 


URBAUER ENGINEERING COMPAnNy 
Naperville, Ill. 


In Attendance—H. C. Urbauer, L. G Rox 
Stanley Sheppard 


Gear master micrometer, jig erinde 
master vises. hand nibs 


V & O PRESS COMPANY 
Hudson, N. Y. 


In Attendance—Herman Zorn, Wn 
A. Freeman, Geo. R. Kinney, Neil Va 
F. Adams, Walter Lechowski 


Various types of feeds for pun h presses 


VAN KEUREN COMPANY 
176 Waltham St. 
Watertown 72, Mass 


In Attendance—Robt. T. Parsons. M 
T. Parsons, W. G. Van Keuren 


Optical flats, monochromati 
wave micrometers, microgages, 
and wire-type gages, gage blocks 
rolls, cylindrical standards, sho} 


VANADIUM-ALLOYS STEEL COMPAN! 
Latrobe, Pa. 


In Attendance—H. A. Hudson, R. R. Elds 

R. A. Cook, J. R. McCarron, Frederick 

H. F. DeLacour, N. M. Russell, Art Brook 
field, G. A. Roberts, J. Cleveland McK R 
Burns George. 


Steel for cutting tools and dies wit 
samples 


VAPOR BLAST MANUFACTURING 
COMPANY 
3025 W. Atkinson Ave 
Milwaukee 16, Wis 


In attendance—A. H. Eppler, Vert 
S. W. Scott, E. F. Gressing, E. | 
A. P. Neumann, K. F. Thomas, L. N 
W. Arthur Smith, Jr., Carroll M. A 
G. Vogt, Walter F. Dunn, J. Bis! 
Lieser, Walter H. Gray, O. H. Edw 


Liquid honing machine for sme 
tools and parts showing results 


The Toc 
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VERSA-MIL COMPANY 
30 Church St. 
New York 7, N. Y. 


A ttendance—D Ss McCullough J 


Vaughan, George E. Macksoud, Howard Schatz 
ary for lathes, planers, boring mills and 

machines, portable universal machin- 
nit for heavy equipment 


EB VIBRO-MODULATOR MOUNTS 


1503 Foulkrod St. 
Philadelphia 25, Pa. 


n attendance—George L. Seifert, Robert Curt 
ger, William Weickart, Bror O. Hulgren 


ro modulator mounts, industrial cement 


p39 VICKERS INCORPORATED 
Division of the Sperry Corporation 
1400 Oakman Blvd. 


Detroit 32, Mich. 


attendance—FR. Esch, M. A. Hayden, W 
Brown, A. H. Van Wormer, R. A. Shartle, M 
Gray, B. Readman, E. O. Clark, J. C. Car 
C. H. Davis, M. A. Fox 


Hydrauli pumps, power units and controls 
hydraulic operation of machinery 


: THE VIKING TOOL COMPANY 
Nichols Rd. 
Shelton, Conn. 


attendance—Ole C. Severson, Germain Sev 
: Charles V. Gluck, R. T. Riffle, Francis 
M. Feaster, A. P. McLeod 


\ 


Yarious types carbide and high speed steel 
illing cutters, carbide inserted bit single 


nt tools 


427 VLIER MANUFACTURING COMPANY 
4552 Beverly Blvd. 
Los Angeles 4, Calif. 


I 4ttendance—Blaine H. Vlier, Robert A 
5 n, Charles O. Price, Ralph Landrum, Carl 


Loewen, O. E. Vestal, R Poole, R. W 
Mason, W. O. Shaver, Charles R. Rhoades 
E r J. Geist, Alex Mborrice, Joe Kennedy 


L. R. Helsel, F. H. Fowler, A. R. Williams 


rque thumb screws, spring plungers and 
s, fixture keys 


Products Listings Begin on page 86 
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WALDES KOHINOOR, INC 

Truarc Retaining Rings Division 
47-16 Austel Place 

Long Island City 1, N. Y. 


In Attendance H. F. Bower, H. Roberts, J 
De Bree H. Heimar H. Wureel, G. Schionti 
H. McCard, G. She ' R. L. Cragg. E. Co 


ver, S. E. Johns F. B. Parker, D. Hor 


Retaining rings and pliers, grooving tool 


WALES-STRIPPIT CORPORATION 
345 Payne Ave. 
North Tonawanda, N. Y. 


In attendance—George F. Wales, Walter P 
Hooper, Jerome F. Ferdinand, Elson Johnson 
Clark A. Ralph, Russel J]. Bamberger, Homer 
C. Gray, Jr., Lester J. Haney, Frank V. Fatta 
James W. Gaul, Willis Armitage, George 
Kaiser, Thomas E. Wilke, Edward W. Cassidy 
Robert B. Gage, Wallace J. Krieger, Hamilton 
Ernst A Tasca Paul Taylor William F 
Beattie, William Smith, Thomas Jolley 


Sheet metal fabricator, perforating method for 
television, radio and electronic instrument 
panels, self-contained piercing and notching 
equipment 


WAHLSTROM TOOL DIVISION 


(see American Machine & Foundry Co.) 


WALKER-TURNER DIVISION 
Kearney & Trecker Corp. 
South Ave. 
Plainfield, N. J. 


In Attendance T. Malek, E. Ryan, W. Antener 
P. Yale, R. Stuart 


Production equipment for drilling and tap- 
ping, automatic air feed, metal cut-off saws, 
metal cutting band saws. with power feed 


WALSH PRESS & DIE COMPANY 
Div. of American Gage & Machine Co. 
4709 W. Kinzie St. 

Chicago 44, Ill. 


Safety devices for punch presses, testing 
equipment 


—— 
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In Attendance—E. J. Weyler, Harry Mekush 
Charles Novotny, Stanley Klimak < 


WATSON-FLAGG MACHINE 
COMPANY, INC. 
845 E. 25th St. 
Paterson 3, N. J. 


In Attendance—J. H. Flagg, Charles Eaton, 
Richard D. Hart, Carl F. Berbohm, Don Wild, 
E. H. Hoffman, James Friegel, Bertram Bum- 
sted, Charles C. King, C. L. Shaw. 


Precision thread roller, thread roll dies, pre- 
cision gears, electric gear motors 


THE WEATHERHEAD COMPANY 
300 E. 131st St. 
Cleveland 8, Ohio 


In Attendance—John Guardiola, William Tomko, 
A. D. Hodge, A. J. Culbert, B. H. Booms, Neill 
Armstrong, George Parker, Gus Danz, Robert 
Focht, Donald Mahoney, William Fleete, J. R. 
Holiger. 


Ermeto and reusable hose end fittings 


WEBBER GAGE COMPANY 
12900 Triskett Rd. 
Cleveland 11, Ohio 


In Attendance—George D. Webber, George B. 
Webber, Hugh G. Collins. 


Precision gage block sets 


WESSON COMPANY 
1220 Woodward Heights Blvd. 
Ferndale 20, Mich. 


In Attendance—Rey Witham, Jim Smith, 
George Murphy, Sal Ianniello, Ken Niedhamer, 
Bob Wagner, Joe Shover, Bill Bader, Frank W. 
Archer, Ray W. Ruckel. 


Tungsten carbide standard and special tips, 
cutting tools, inserted tooth face milling cut- 
ters, solid inserted type mechanically-held 
lathe tools 


WEST POINT MANUFACTURING 
COMPANY 
19625 Court 
Farmington, Mich. 


In Attendance—Arthur Lord, Harold Stein- 
trager, T. E. Wardrope, J. R. Reinertson. 


Machine table accessories, jigs and fixtures 


Floor plan appears on pages 50-51 


WESTERN TOOL & MANUFA TURING 
COMPANY, INC. 
1620 E. Pleasant St 
Springfield, Ohio 


In Attendance—G. W. Schreck, Ja: D. He 
shaw. 


Precision and standard mand: 
and cutters, clamps, storage racks 


S. B. WHISTLER & SONS, INC 
752 Military Rd. 
Buffalo 17, N. Y. 


In Attendance—S. Arthur Whistler, Lawre: 
V. Whistler, Lawrence V. Whistler, Jr, Edy 
Merz, William T. Havas, Arthur C. Jacks 
Joseph H. Walter, Meyer B. Watson, Ar 
R. Allard, J. C. Rumbarger, D. R. Penningt 
Harold D. Pearson, Charles A. J s, Geor 
W. Lohr, R. W. Childs, Harold Stephany 


Magnetic and adjustable perforating dies 
deg perforating units 


WICKMAN MANUFACTURING 
COMPANY 
15533 Woodrow Wilson Ave. 
Detroit 3, Mich. 


In Attendance—A. C. Wickman, Hans Mande 
Harold Godwin, Stanley R. Emig 


Bonded diamond wheels, grinders, tapp 
tachments 


WIEDEMANN MACHINE COMPANY 
4272 Wissahickon 
Philadelphia 32, Pa 


In attendance—Otto F. Wiedemann, Theo. 4 
Wiedemann, John Powers, James Chadwick 
Ray Baker, Ed Patrick. 


Turret punch presses 


WILLIAMS & HUSSEY MACHINE 
COMPANY 


(see The O. K. Tool Ce 


WILSON MECHANICAL INSTRUMENT 
COMPANY, INC. 
230 Park Ave. 
New York 17, N. Y 


In Attendance—V. E. Lysaght, R. = 
O. H. Shettler, C. H. Thompso: 
laris, P. Kenyon, W. Leopold 


Hardness testers and accessories 
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JILTON TOOL MANUFACTURING 
COMPANY 
941 Wrightwood Ave. 
Chicago 14, Ill. 


4ttendance—Hugh W. Vogl, Alex J. Vogl, 
W. Cadle, Charlie Fenner 


; and clamps 


N. A. WOODWORTH COMPANY 
1300 E. Nine Mile Rd. 
Detroit 20, Mich. 


1 Attendance—N. A. Woodworth, R. W. Chad 
wick, L. E. Moros, Geo. Hohwart, E. Hohwart 
E. Mocock, R. Goulder, A. Lundin, Frank Gray 
F. H. Robertson, F. Snyder, R. Powell 


hragm chucks, arbors, Cone-lok drill jigs, 
id gages, precision parts 


19 
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WYNN’S FRICTION PROOFING OIL 
2107 W. Tioga St. 
Philadelphia 40, Pa. 


In Attendance Howard H. Miller, Harry Wolf 


Industrial oils. inhibitor to oil for reducing 
friction and preventing metal to metal wear 


ZAGAR TOOL, INC. 
24000 Lakeland Blvd. 
Cleveland 23, Ohio 


In Attendance Frank Zagar, O G. Watterman 
John Mrsnik, Rosalie Zagar, Alfred Shutt 


Gearless multiple drill heads, collet holding 
and indexing fixtures 


Cecil Troyer. 
> 
7 
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Directory Exhibited Products 


Classified according to ASTE’s Numerical Index 


27-22290 


34-82000 


27-28000 


27-27000 


34-93000 


31-58110 


31-16000 


34-94061 


31-83100 


34-47000 


34-93010 


Abrasive basic products, natural and syn- 
thetic 


Bay State Abrasive Products Co.: 966 
Norton Co.; 409 
Simonds Abrasive Co.; 516 


Abrasive cutting machines, portable 


Lipe Rollway Corp.; 115 
Abrasive wheels (see Grinding wheels) 


Abrasives, cloth and paper 


Carborundum Co.: 1101 


Adapters for machine tools 


Beaver Tool & Engineering Corp.; 433 
Benchmaster Mfg. Co.; 1150 

Brown & Sharpe Mfg. Co.; 849 
Detroit Power Screwdriver Co.; 939 
H. E. Dickerman Mfg. Co.; 771 
Everede Tool Co.: 311 

Faleon Tool Co.:; 560 

Fidelity Tool Supply > 1143 

Chas. L. Jarvis Co.: 807 

Lovejoy Tool Co., Inc.: 646 

Scully Jones & Co.; 643 

Standard Shop Equipment Co.; 1157 


Air cylinders (see Cylinders, air) 
Air motors 


Bellows Co.: 802 


Angle plates 


Rahn Granite Surface Plate Co.: 720 


l niversal Vise & Tool Co.: 1152 


Antifriction bearing-type bushings 


Janney Cylinder Co.; 1036 
Arbor presses (see Presses) 


Arbors 


Beaver Tool & Engineering Corp.; 433 
Brown & Sharpe Mfg. Co.; 849 
Falcon Tool Co.; 560 


Chas. L. Jarvis Co.; 807 

Lovejoy Tool Inc O4f 

N. A. Woodworth Co.: 43 
Abrasive sticks 

Carborundum Co.; 110] 


Ideal Industries Inc.: 104 


Abrasive stones 


Sunnen Products Co.; 53 


Attachments and accessories for moching 
tools 


Bay State Tool & Machine Co 
Cycloid Corp.; 23 
H. J. Dion Co.:; 6 
Errington Mechanical Laborator 
554 
Ex-Cell-O Corp.; 440 
Lovejoy Tool Co.. Ine.: 646 
Metal Removal Co.; 1160 
Modernair Corp.; 957 
Ortman Miller Machine ( | 
Porter Machine Co.; 142 
Procunier Safety Chuck Co.; 6! 
Russell Holbrook & Hend: rson lr 
South Bend Lathe Works; 923 
Sundstrand Pneumatic div.; 90° 
Syntron Co.; 24 
Todd Co., Inc.; 310 
Vibro Modulator Mounts; 748 
Vlier Manufacturing Co.; 42: 
Weatherhead Co.; 104] 


—for grinding machines 


Brown & Sharpe Mfg. Co.; 49 

D. S. Grinder div., Royal Uak 
Machine Co.; 517 

Hammond Machinery build 

K. O. Lee Co.; 566 

Versa Mil Co.; 330 


—for milling machines 


Bemis & Call Co.; 1054 
Jenchmaster Mfg. Co.; 
Bridgeport Machines In 
Index Machine Co.; 11] 
Marvin Machine Products 
Nichols Morris Corp.; Y 
Versa Mil Co.; 330 
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> 4 90000 


B4.99030 


84.99010 


B.63000 


-82000 


for screw machines 


Boyar Schultz Corp.; 133 


{ irboloy Co.. Inc.: 


ttachments for metal-working machines 


\llen Manufacturing Co.; 524 

(Anton Machine Works: 17 

Benchmaster Mfg. Co.; 1150 

Benzon Machine Co.; 658 

Havnes Stellite div.. nion Carbide 
Carbon; 509 

Lipe Rollway Corp.; 115 

Marvin Machine Products, Inc.: 

Precise Products Co.: 44] 

Producto Machine Co.:; 1065 

Power Tool div.. Rockwell Mfg. Co.: 843 

Russell Holbrook & Henderson Inc.: 608 

Sheffer Collet Co.: 1050 

size Control Co., div., American Gage & 
Machine Co.; 714 

Sunnen Products Co.; 531 

Versa Mil Co.; 330 

Walsh Press & Die Co.: 716 


LOLO 


Attachments for metal-working machine, 
air 


Bellows Co.: 802 
Attachments for metal-working machines, 
hydraulic 

Cleveland Industrial Tool Corp.; 1159 

Rivett Lathe & Grinder Inc.; 1020 
Balancing machines 


R. B. Annis Co.: 1056 

linius Olsen Testing Machine Co.; 1146 

lavlor Dynamometer & Machine Co.;: 
653 


Bars, boring (see Boring bars) 


Bearings 
Amplex Mfg. Co., subsidiary of Chrys- 
ler Corp.; 1107 
Heim Co.; 559 
Bearings, alloys 
Amplex Mfg. Co., subsidiary of Chrys- 
ler Corp.; 1107 
Bearings, ball 


} x-{ ell-O ( orp.; 140 
Heim Co.: 559 
Ready Tool Co.: 


Bearings, plain & mounted 


Ready Tool Co.: 304 


Belts, transmission (see Transmission belts) 


Sending machines 


O'Neil-Irwin Manufacturing Co.; 316 
Pedrick Tool & Machine Co.; 2] 
1168 


ines Engineering Co.. Ine.: 


75-35000 


34-68100 


51-31000 


25-94000 


34-93140 


73-13300 


34-93030 


34-93040 


34-11000 


34-11400 


34-91280 


Blades, machine 


Ingersoll Milling Machine Co.: 950 


Blocks, gage combination sets 


Brown & Sharpe Mfg. Co.; 849 

DoAll Co.: 12] 

Pratt & Whitney div.. 
Pond Co.: 815 

George Scherr Co.. Inc.: 209 

laft-Peirce Manufacturing Co.: 325 

Van Keuren Co.: 410 


Niles 


- 


Webber Cage Ci 708 
Boilers, steam spray 
Livingstone Engineering Co.: 1] 


Bolts 


Bovar Schultz ¢ orp.; 133 


Morton Machine Works: 437 
Producto Machine Co.: 1065 
Standard Pressed Steel Co.: 128 


Bolts, T-slot 


F. M. Cravton: 546 
Morton Machine Works: 437 
West Point Mfe. Co.: 1141 


Books, engineering 


ASTE Handbook: 888 
Machinery——Industrial Press: 10] 


Boring bars 


Dumore Co.: 959 
Everede Tool Co.: 311 
Ex-Cell-O Corp.: 
Gairing Tool Co.: 936 

J & S Tool Co.. Inc.: 954 
Viking Tool Co.; 108 


Boring heads 


C. C. Craley Mfg. Co.: 1149 

Everede Tool Co.;: 311 

Ingersoll Milling Machine Co.; 950 
Marvin Machine Products, Inc.; 1010 


Boring machines 


Stokerunit Corp.: 1066 


Boring machines, jig boring 


Hauser Machine 
Moor Sper 


o20 


Tool ( orp ODO 
ial Tool Co.. Inc.: L007 


Bement 


Rudel Machinery Co.. Ine.; 502 
Boring tools 
Bokum Tool Co.: 1049 
Erickson Tools div.. Erickson Steel Co.: 
IAD 
Ex-Cell-O Ci 140 
Fal Tool ( 
Fidelity Tool Supply: 1143 
| & Lewis Machine Tool Co.: 23 
God 1 & Goddard ( 1108 
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54000 

15-1560 


34-91126 


24-81240 


34-91010 


34-12000 


24-12000 


79-91260 


34-19400 


34-91250 


34-73130 


75-80100 


34-91087 


34-91129 


34-93190 


24-12600 


24-20640 


88 


Boring tools—cont. 


Industrial Diamond Assoc. of America. 


Inc.: 107] 


Ingersoll Milling Machine Co.; 950 


Chas. L. Jarvis Co.: 807 


Madison Manufacturing Co.; 513 


Viking Tool Co.; 108 


Brazed tools, carbide 


Kennametal Inc.; 914 


Brazing alloys, silver 


Handy & Harman: 607 


Broaches 


Colonial Broach Co.; 1021 
Detroit Broach Co.; 505 
Ex-Cell-O Corporation; 440 
Illinois Tool Works: 756 


National Broach & Machine Co.: 601 


Broaching machines 


National Broach & Machine Co.; 601 


Bronze, basic shapes & forms 


Ampco Metal Inc.; 1131 


Brushes, industrial 


Griffith Raguse & Co., Inc.; 1112 


Buffing and polishing machines (see 


Polishing and buffing machines) 
Burrs rotary (see Rotary burrs) 


Bushings, drill jig 


Accurate Bushing Co.; 142 
Ex-Cell-O Corp.; 440 
W. F. Meyers Co.; 22 


Calipers, production 


Brown & Sharpe Mfg. Co.; 849 
Lufkin Rule Co.; 508 

L. S. Starrett Co.; 322 

Tubular Micrometer Co.; 722 


Carbide-tipped reamers 


Staples Tool Co.: 745 


Carbide tips, replacement (see Tips, Carbide 


Replacement) 


Carbides 
Edgcomb Steel Co.; 618 


Castings alloy 


Janney Cylinder Co.; 1036 


Castings, centrifugal 


Ampco Metal Inc.; 1131 
Janney Cylinder Co.; 1036 


22-80000 


34-93050 


34-91020 


34-93070 


34-93060 


34-93065 


34-93062 


34-93063 


34-93068 


33-72500 


31-96490 


Castings, steel 


Haynes Stellite div.. Un 
& Carbon; 509 

Janney Cylinder Co.: 103: 

Microcast Div., Austenal | 
Inc.; 520 


Centers 


Ideal Industries Inc.: 104: 


Ready Tool Co.; 304 


Power Tool Div.. Rockwe Mie ( 


843 
Scully Jones & Co.; 643 
Super Tool Co.: 315 


Wesson Co.: 1013 


Chasers 


Jones & Lamson Machine ( 


Chuck-holding devices 


Beaver Tool & Engineerir Lorn 
Scully Jones & Co.: 643 
Sundstrand Magnetic Products ( 


Chucks 


American Machine & Foundry ¢ 
Cushman Chuck Co.; 866 
Decastro & Associates; 1058 
Erickson Tools div., Erickson St 
240 
Jacobs Manufacturing Co.: 67] 
Logansport Machine Co., Ine.; 7 
Modernair Corporation; 957 
Procunier Safety Chuck C 
Union Manufacturing Co.; 650 


N. A. Woodworth Co.; 435 


Chucks, lathe 


Cushman Chuck Co.; 866 
E. Horton & Son Co.; 406 
Jacobs Manufacturing Co.; 67! 


Chucks, magnetic 


Brown & Sharpe Mfg. Co.; 849 
Hanchett Magna Lock Corp.: | 
Sundstrand Magnetic Products 
Taft-Peirce Manufacturing ‘ 
Chucks, permanent magnet 
Brown & Sharpe Mfg. Co. 


Chucks, tap (Friction) 


Ettco Tool Co.. Inc.: 7 2 
Procunier Safety Chuck 
Scully Jones & Co.; 643 


Cleaning equipment, sand blast 


Pangborn Corporation; 74 


Cleaning equipment, steam 


Livingstone Engineering ( 
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Bo-15000 


B4.64100 


B1-20000 


4.19523 


4.60000 


B2-68000 


52-6000 


llars, spacing 


Scully Jones & Co.; 643 


llets 


Brown & Sharpe Mfg. Co.; 849 
Hardinge Brothers Inc.; 701 
Jacobs Manufacturing Co.; 671 
Procunier Safety Chuck Co.; 61] 
Sheffer Collet Co.; 1050 

oal mining tools 


Carboloy Co., Inc.:; 736 


Combined drill & countersinks 


Circular Tool Co., Inc.; 225 
Gairing Tool Co.; 936 


Grobet File Co. of America Inc.; 1153 


Severance Tool Industries Inc.; 953 


Combustion analyzers 


Cities Service Oil Co.; 636 


Comparators 


Brown & Sharpe Mfg. Co.; 849 

Graham Mintel Instrument Co.; 1044 

Johnson Gage Co.; 1051 

National Tool Co.; 760 

Pratt & Whitney div., Niles-Bement Pond 
Co.; 815 

Standard Gage Co., Inc.; 932 


Comparators, air 


laft-Peirce Manufacturing Co.; 325 


Compressors, air 


Schramm Ine.; 1132 


Contour sawing and filing machines 


Bois e Crane 1139 


DoAll Co.; 121 


Control systems 


McCaskey Register 551 


Controllers, motor 


Micro Switch: 557 


Controls, electrical 
Toceo div., The Ohio Crankshaft Co.: 
205 
Corrosion resistant alloys 
Haynes Stellite div.. Union Carbide 
Carbon Corp. ; 509 
_ounterbores 


Arthur & Crafts Co., Inc.; 229 
Ex-Cell-O Corporation; 440 
Falcon Tool Co.: 560 


57-57000 


34-91210 


31-81220 


34-19500 


34-91075 


34-91070 


34-92000 


Gairing Tool Co.: 936 

National Tool Co.: 760 

Pratt & Whitney div., Niles-Bement Pond 
Co.: 815 

Putnam Tool Co.; 1119 

Super Tool Co.; 315 

Twentieth Century Manufacturing Co.: 
536 


Wesson Co.; 1013 


Counters 


Ferguson Machine & Tool Co.. Inc.: 651 


Countersinks and drills (see Combined drill 
and countersinks) 


Couplings 


Foster Manufacturing Co.. Inc.: 642 
Sperry Products, Inc. 


Cut-off, sawing and filing machines 


eo 
JO 


American Pullmax Co., Inc.; 9 

Armstrong Blum Mfg. Co.: 521 

Henry P. Boggis & Co.; 401 

Campbell Machine div., American Chain 
& Cable Co.; 226 

DoAll Co.; 121 

Machine Tool div., Kalamazoo Tank & 
Silo Co.; 1012 

Power Tool div Rockwell Mfg. Co.: 
843 

Stone Machinery Co., Inc.; 106 

Walker Turner div... Kearney & Trecker 
Corp.; 105 


Cutter, carbide and inserted blade 


Goddard & Goddard Co.: 1108 
Viking Tool Co.; 108 


Cutter, milling 


Apex Tool & Cutter Co., Inc.; 5 
Armstrong Brothers Tool Co.; 1047 
Beaver Tool & Engineering Corp.; 433 
Brown & Sharpe Mfg. Co.; 849 
Ex-Cell-O Corp.; 440 
Falcon Tool Co.: 560 
Gairing Tool Co.: 936 
Goddard & Goddard Co.:; 1108 
Illinois Tool Works; 756 
Ingersoll Milling Machine O50 
Lovejoy Tool Co., Inc.:; 646 5 
Tool Co.: 760 
Nelco Tool Co., Inc.: 56] 
O. K. Tool Co., div., Williams & Hussey 

Mach. Co.; 22] 
Pratt & Whitney div., Niles-Bement 

Pond Co.: 815 
Putnam Tool Co.; 1119 
Super Tool Co.; 315 
lomkins Johnson Co.; 97] 
Viking Tool Co.; 108 
Wesson Co.: 1013 


Cutting and forming tools for metal form- 
ing machines 


Carbolov Co.. Inc.: 736 
Arthur A. Crafts Co.. Inc.; 229 


1 93071 
B5.20000 
2.99309 
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34-92000 Cutting and forming tools for metal forming 73-13300 Data, engineering 
hines—cont. 
ASTE Handbook; 888 
Ex-Cell-O Corp.; 440 Machinery—Industrial P 
Fifth Sterling Steel & Carbide Corp.: 
57-58000 _ Dial indicators 
Grobet File Co., of America Inec.; 1153 
Hardinge Brothers Inc.; 701 B. C. Ames Co.; 710 
Hy-Pro Tool Co.: 763 Brown & Sharpe Mfg. Co.; 849 
Illinois Tool Works: 756 Elgin National Watch Co.; 306 
J & S Tool Co.. Inc.: 954 Enco Manufacturing Co.; 303 
| National Tool Co.: 760 Federal Products Corp.; ) 
Nelco Tool Co.. Inc.: 561 Standard Gage Co., Inc.: 932 
Pratt & Whitney div., Niles-Bement- L. S. Starrett Co.; 322 
Pond Co.. 815 
Simonds Saw & Steel Co.; 516 . . 
W aldes Kohinoor Inc. ; 1135 27 22170 Diamond compound, abrasive 
Wales Strippit Corp.; 908 Elgin National Watch Co.; 306 
Engis Equipment Co.; 915 
18-60000 Cutting oils (see Lubricating and cutting , 
oil and greases) 36-27100 Diamond coredrills 
Industrial Diamond Assoc. of Ame: 
34-91000 Cutting tools for machine tools Inc.; 1071 
Apex Tool & Cutter Co.. Ine.: 5 34-9226] Diamond dies, wire drawing 
Bokum Tool Co.; 1049 
Danly Machine Specialties Inc.; 850 Industrial Diamond Assoc. of A 
Ex-Cell-O Corp.: 440 Inc.; 107] 
Falcon Tool Co.; 936 
Goddard S Goddard Co.; L108 34-93122 Diamond dressing tools 
' Haynes Stellite div., Union Carbide & ; 
i Carbon: 509 Carboloy Co., Inc.; 736 
Jones & Lamson Machine Co.; 831 Arthur A. Crafts Co., Inc.; 229 
National Tool Salvage Co.; 1140 Griffith Raguse & Co., Inc.; 1112 
Nelco Tool Co.. Inc.: 56] Industrial Diamond Assoc. of A 
Pratt & Whitney div., Niles-Bement- Inc.; 107] 
Pond Co.; 815 
Putnam Tool Co.; 1119 27-22160 Diamond dust, lapping 
Staples Tool Co.; 745 
Super Tool Co.; 315 Ace Abrasive Laboratories, 
Wesson Co.: 1013 Carborundum Co.; 1101 
Arthur A. Crafts Co., Inc.; 229 
Industrial Diamond Assoc. of Ame 
31-58110 Cylinders, air Inc.; 107] 
Bellows Co.; 802 : 
Bendix-Westinghouse Auto Air Brake 34-93119 Diamond saws 
Co.; 333 Industrial Diamond Assoc. of Ame 
Cushman Chuck Co.; 866 Inc.; 1071 
Hanna Engineering Works; 772 
Hannifin Corp.; 215 
Logansport Machine Co., Inc.; 707 34-93122 Diamond tools 
Miller Motor Co.; 735 Cleveland Industrial Tool! Corp 
Modernair Corp.; 957 
Ortman Miller Machine Co., Inc.; 110 , 
Rivett Lathe & Grinder Inc.; 1020 27-28000 Diamond wheels 
A. Schraders Son; 752 Arthur A. Crafts Co. Ine.; 229 
To ins s 0.3; 97 
Tomkins Johnson Co.; 971 Industrial Diamond Asso« \ 
Inc.; 1071 
| | 34-99010 Cylinders, hydraulic Norton Co.; 409 
Hanna Engineering W orks; 772 9.54000 Diamonds, industrial 
Hannifin Corp.; 215 
| Logansport Machine Co., Inc.; 707 Industrial Diamond Asso« \I 
Miller Motor Co.; 735 Inc.; 107] 
Modernair Corp.: 957 
Ortman Miller Machine Co., Inc.; 110 34-92140 Dies, blanking 
Rivett Lathe & Grinder Inc.; 1020 
Tomkins Johnson Co.; 971 Firth Sterling Steel & ‘ le ‘ 
| Vickers Inc.; 239 1024 
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92232 


91030 


#4-92000 


4.92140 


§4-93993 


B4.93] 30 


84-9490] 


casting machine, air 


Sales Corp.; 412 


heads 


rrington Mechanical Laboratory, Inc.; 


954 
nes & Lamson Machine Co.; 831 
Shefheld Corp.; 836 


sets 


Danly Machine Specialties, Inc.; 850 
Producto Machine Co.: 1065 
Standard Die Set Manufacturing, Inc.; 


926 
Union Manufacturing Co.; 650 
Dies, drawing 
Firth Sterling Steel & Carbide Corp.; 
1024 
Dies, piercing 


\llied Products Corp.; 665 
arboloy Inc.: 736 


S. B. Whistler & Sons, Inc.: 83: 


Dies, threading 


Pratt & Whitney div.. Niles-Bement- 
Pond Co.: 815 


Watson Flagg Machine Co., Inc.; 1142 


Dies, tool 

\. Milne & Co.: LO5 

\damas Carbide Corp.: L106 
Dies, trimming 


Steel Products Engineering Co.; 43] 


Dividing heads 


T. Griswold Mfg. Co.: 562 

Marvin Machine Prod., Inc.; 1010 

Montgomery Machine Tool Accessories: 
1053 


Dog, lathe (see Lathe dogs) 


Dowel pins 


\llen Manufacturing Co.; 524 
Producto Machine Co.: 1065 
Standard Pressed Steel Co.: 128 


Drafting accessories 


Charles Bruning Co., Inc.; 801 
Eugene Dietzgen Co.: 865 
Hamilton Manufacturing Co.; 713 
Frederick Post Co.: 326 


rafting machines 


Eugene Dietzgen Co.: 865 


58-80000 


34-93064 


34-73130 


22-90000 


34-99110 


34-93073 


34-13000 


34-13700 


34-91040 


34-91048 


Drafting room equipment 


Charles Bruning Co.. Inc.: 801 
Eugent Dietzgen Co.: 865 
rederi k Post ( 


Drill chucks 


Etteo Tool ( Ine 722 
x. © Lee 500 


Drill jig bushings (see Bushings, drill jig) 


Drill rods 
Horace T. Potts Co.: 1165 


Drill units 


Black Drill Co.: 724 
Covro Nelson Co.: 1155 


Drilling heads 


Commander Manufacturing Co.; 426 

Dumore Co.; 959 

Ettco Tool Co., Ine.: 732 

Chas. L. Jarvis Co.; 807 

Power Tool div.. Rockwell Mfg. Co.: 
843 

Zagar Tool Inc.: 1124 


Drilling machines 


Atlas Press Co.: 1008 
Boice Crane Co.: 1139 
Kttco Tool Co., Ine.: 732 
National Jet Co.: 1162 
Nife Incorporated; 12 
Power Tool div.. Rockwell Mfg. Co.: 
843 
South Bend Lathe Works; 923 
lfavlor Dynamometer & Machine Co.: 
053 
Walker Turner div... Kearney & Trecker 
Corp.: 105 


Drilling machine parts 


Seibert & Sons. Inc.: 1052 


Drills 


Air Speed Tool Co.; 728 

Black Drill Co.: 724 

Commander Manufacturing Co.: 426 

Arthur A. Crafts Co.. Inc.; 229 

Firth Sterling Steel & Carbide Corp.;: 
1024 

National Jet Co 1162 

National Tool Salvage Co.: 1140 

Neleo Tool Co.: 561 

Super Tool ¢ 


Drills, core 


Ex-Cell-O Corp.: La 
Gairing Tool 
Super Tool C 
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34-83100 


34-83200 


31-73200 


34-72000 


34-72000 


33-41700 


72-10000 


25-60000 


25-60000 


31-70000 


31-49900 


31-49900 


75-34000 


34-91180 


34-91250 


34-19500 


54-32415 
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Drills, portable—air 


ARO Equipment Corp.; 741 


Drills, portable—electric 


Griffith Raguse & Co., Inc.; 1112 
K. O. Lee Co.: 566 
National Jet Co.; 1162 


Dust collecting equipment 


Hammond Machinery Builders, Inc.:; 


igo 


Electroplating anodes 


Univertical Machine Co.; 542 


Electroplating and anodizing 


Chrome Electro Forming Co.; 955 


Engraving machines 
New Hermes Engraving Machine Corp.; 
25 
Envelopes, shop 
McCaskey Register Co.; 551 


‘ 


Etching, metal basic products 
Ideal Industries, Inc.; 1048 


Fabricated basic metal products 


Heintz Manufacturing Co.; 1002 


Fan and blower equipment 


Ideal Industries, Inc.; 1048 


Feeding devices 
H. E. Dickerman Mfg. Co.; 771 


Feeding devices, automatic 


Decastro & Associates: 1058 
F. J. Littell Machine Co.; 6 
V. & O. Press Co.: 764 


Files and rasps, hand 


Simonds Saw & Steel Co.; 516 


Files for machine tools 
Grobet File Co.. of America. Inc.; 1153 


Files, rotary (see Rotary files and burrs) 


Filing, cut off and sawing machines (see 


Cut off, filing and sawing machines) 


Filing equipment, visible 


MecCaskey Register Co.; 551 


31-73210 


31-98190 


25-72000 


34-93992 
34-73100 


34-99010 


53-92100 


31-81200 
24-20500 


34-92210 


34-71110 


34-71000 


34-68100 


34-66000 


34-65000 


Filter, air 
Moore Products Co.: 30 
Norgren Co.: 635 
Filters, air line 


M. B. Products: 642 


Filters, permanent 


Amplex Mfg. Co., Sub. of (7 
Corp.; 1107 


Fixtures, grinding (see Grinding fixtyrs 


Fixtures, jigs and die components (sec ji 
fixtures and die components 


Flaring machine, hydraulic 


Cox Engineering & Sales ( 


Flashlights, magnetic base 


Enco Manufacturing Co.; 303 
Flexible shafts (see Shafts, flexible 
Forgings, alloy 


Ampco Metal Inc.; 113] 


Forming rolls 


Milton Equipment Co.: 619 


Furnaces, electric, salt bath 


Ajax Electric Co., Inc.: 434 


Furnaces, heat-treating 


Delaware Tool Steel ¢ orp 429 
Tocco Div.. Ohio Cranksh iit ( 


Gage blocks, combination sets (see Blo 
gage, combination sets) 


Gages, dial type—inspection and productit 


B. C. Ames Co.: 710 

Brown & Sharpe Mfg. C: 4 

Bryant Chucking Grinder Co.; 

Cadillac Gage Co.; 924 

H. E. Dickerman Mfe. Co 

Federal Products Corp.: 

Johnson Gage Co.; 105! 

Lufkin Rule Co.; 508 

Nilsson Gage Co., Inc.: ! 

Pratt & Whitney div. 
Pond Co.: 815 

Standard Gage Co., Inc.: 

Tubular Micrometer Co.: 

N. A. Woodworth Co.; 4 


Gages, hand, inspection and productio" 


Brown & Sharpe Mfg. Co 
Colonial Broach Co.; 10: 
Federal Products Corp.; 
Graham Mintel Instrum: 
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B4.91240 


84.64200 


B31-81700 
52-11000 
7.22000 


8-60000 


34-15840 
B)-32000 


34-81200 


84.81000 


Johnson Gage Co.; 1051 

Moore Products Co.; 301 

Nilsson Gage Co.. Inc.; 1151] 

Pratt & Whitney div., Niles-Bement- 
Pond Co.: 815 

Republic Gate Co.; 947 

[he Shefhield Corp.; 836 

Size Control Co. div. American Gage & 
Machine Co.; 714 

Standard Gage Co., Inc.; 932 

laft-Pierce Manufacturing Co.; 325 

Van Keuren Co.; 410 


sear burring and chamfering machines 


Modern Industrial Engineering Co.; 30 


Gear cutters 


Michigan Tool Co.; 1017 
National Broach & Machine Co.; 601 
National Tool Co.: 760 


Gear hobbing machines 
Hauser Machine Tool Corp.; 838 
George Scherr Co., Inc.; 209 

Gear measuring and testing machines 


Eastman Kodak Co.: 816 
[llinois Tool Works: 756 
National Broach & Machine Co.; 601 
George Scherr Co.. Inc.; 209 
Gears 


Watson Flagg Machine Co., Inc.; 1142 


Generators, electric 


Toceo Div., Ohio Crankshaft Co.; 205 


Grains and powders, sized 

Griffith Raguse & Co., Inc.; 1112 
Greases (see Lubricating and cutting oils 
and greases) 


Grinders, bench 


K. O. Lee Co.: 566 


Grinders, hand 


Dumore Co.: 959 


Grinders, portable—air 
\ro Equipment Corp.; 741 
VM. B. Products: 642 
srinders, portable—electric 
Precise Products Co.; 441 


arinding fixtures 


Madison Manufacturing Co.; 513 
Star Gauge Co.; 540 


34-15000 


34-15000 


34-15600 


34-15000 


34-15800 


34-15630 


34-15800 


34-15000 


34-15000 


34-15400 


34-15610 


34-15000 


Grinding machines 
Edward Blake Co.; 919 


Dumore Co.; 959 

Hauser Machine Tool Corp.; 838 
Nife Incorporated; 12 
Standard Electrical Tool Co.; 
Urbauer Engineering Co.; 14 


OO5 


Grinding machines, carbide 
D. S. Grinder div., Royal Oak 
Machine Co.; 517 
Metal Removal Co.: 


Tool 


1160 


Power Tool div.. Rockwell Mfg. Co.; 
$43 

Russell Holbrook Henderson, Inc. : 
608 


Standard Electrical Tool Co.; 965 
Wickman Manufacturing Co.: 109 


Grinding machines, cutter 


Edward Blake Co.: 919 
Hammond Machinerv 
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Builders, Ine 
72! 


Hauser Machine Tool Corp.; 838 
Jones & Lamson Machine Co.: 83] 
Moore Special Tool Co., Inc.; 1007 


Grinding machines, cylindrical 


Crystal Lake Grinders: 740 


Grinding machines, disc, face and stand 


Power 


643 


Grinding machines, drill 


Edward Blake Co.; 919 


Grinding machines, flute 
Edward Blake Co.: 


919 


Grinding machines, flexible shaft 
Kellerflex div., Pratt & Whitney 


Bement-Pond Co.: 632 


Grinding machines, profile 


Boyar Schultz ¢ orp.; 133 


Grinding machines, surface 


Airborne Accessories ( orp.: 1122 
Boyar Schultz Corp.; 133 

Crystal Lake Grinders: 740 

DoAll Co.; 121 

Tool Rockwell Mfg. Co 


Power div.. 


843 
Grinding machines, tap 


Henry P. Boggis & Co.: 40] 


Grinding machines, tool 


DoAll Co.: 121 
K. O. Lee Co.: 566 


Tool Div.. Rockwell Mfg. Co.; 


Niles. 


Russel] Holbrook & Henderson, Inc.; 


608 
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34-15600 Grinding machines, tool and cutter 34-71001 Heat treating furnaces (see Fy 


t aces Neg 
Hammond Machinery Builders, Inc.; 
Hauser Machine Tool Corp.; 838 31-50000 Hoists, air 


Jones & Lamson Machine Co.; 831 

K. O. Lee Co.:; 566 

Power Tool div.. Rockwell Mfg. Co.: ; 
843 34-93070 Holding devices (see Chuck holding devic. 

Wickman Manufacturing Co.; 109 


Miller Motor Co.: 735 


27-26000 Hones, abrasive 


Sunnen Products Co.: 53 


27-28000 Grinding wheels 
Allison Co.: 2006 


Bay State Abrasive Products Co.; 966 34-19300 Honing machines 

Carborundum Co.; 1101 

Griffith Raguse & Co., Inc.; 1112 Sunnen Products Co.; 53] 

Macklin Co.; 943 Vapor Blast Mfg. Co.; 555 

Metal Removal Co.; 1160 

Precision Grinding Wheel Co., Inec.: 27-23000 Honing stones 

1046 

Simonds Abrasive Co.; 516 Bay State Abrasive Products Co.: 

Wickman Manufacturing Co.; 109 Carborundum Co.; 110] 
34-93120 Grinding wheel dressing equipment 79-80000 Hose, plastic 


Airborne Accessories Corp.; 1122 
J. & S. Tool Co.. Inc.; 954 
Kellerflex div., Pratt & Whitney Niles- 


Foster Manufacturing Co.. In 


Bement-Pond Co.; 632 42-45300 Hydraulic motors (see Motors, hydraulic 
Last Word Sales & Engineering Co.: 

1161 34-42000 Hydraulic presses (see Presses, hydraulic 
K. O. Lee Co.: 566 
Moore Special Tool Co., Inc.; 1007 31-22400 Hydraulic pumps (see Pumps, hydraulic 


27-92250 Guides 


Arthur A. Crafts Co., Inc.: 229 
Elgin National Watch Co.; 306 


34-93069 Indexing fixtures, chuck 
Ettco Tool Co., Inc.; 7 


Zagar Tool Inc.; 1124 
75-31140 Hammers, hand 
Ready Tool Co.: 304 


Univertical Machine Co.; 542 31-00000 Industrial machinery and equipment 
general purpose 


57-58000 Indicators, dial (see Dial indicators 


34-71600 Hand milling machines (see Milling ma- 


chines, hend) Standard Pressed Steel Co.: 12 


34-93020 Handles and handwheels 34-64000 Inspection, testing and measuring machin 


Jergens Tool Specialty 112 Brown Sharpe Mfg. 
Morton Machine Works; 437 Brush Development Lo. ; 
West Point Mfg. Co.; 1141 Eastman Kodak Co.; S16 
Ener. Specialties div., | 
34-61100 Hardness testing machines ing & 
Hauser Machine Tool Corp.; 838 Tinius Olsen Testing Mach 
Physicists Research Co.: 
34-61110 Hardness testing machine, Brinell The Sheffield Corporation 


Sperrv Products. Ine.: 13 
| 


Brinnell Co.; 567 


34-64420 _ Inspection, testing and measuring mocn™ 


34-61120 Hardness testing machines, Rockwell surface finishing 


Wilson Mechanical Instrument Co.., & Co.. Inv 


Inc.; 226 Hauser Machine Tool Ce 


34-93040 Heads, boring (see Boring heads) 42-96100 


Instruments, electrical testing 


34-93993 Heads, dividing (see dividing heads) Graham Mintel Instrument 
Martindale Electric Co.: | 
34-71000 Heat treating equipment Simpson Electric Co., D 


Gage & Machine Co.: ¢ 
Walsh Press AY Die Co.: 


Donovan Co.: 1 
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q boring machines (see Boring machines, 
3 boring 


1 bushings, drill (see Bushings, drill jig) 


ys, fixtures and die components 


de Colonial Broach Co.; 102] 

7 lergens Tool Spec ialty Co.; 112 
Siewek Tool Co.; 2 
Vlier Manufacturing Co.; 427 


\ Woodworth ( Os 135 


«73900 igs and fixtures, air-operated 


Bendix-Westinghouse Auto Air Brake 


Knives, machine 


75-35000 


Simonds Saw & Steel Co.: 516 


8193064 Lathe chucks (see Chucks, lathe) 


Lathe dogs 


Armstrong Brothers Tool Co.; 1047 
Ready Pool ( 304. 


4.16000 Lathes 


Manufacturing Co.; 303 
Hardinge Brothers, Inc.: 
Hauser Machine Tool Co 
Logan Engineering Co.; 1045 
Sheldon Machine Co., Inc.; 430 
South Bend Lathe Works: 923 


~ 


O20 
OVO 


34-16200 Lathes, bench 


\tlas Press Co.: 1008 


34-19430 Lathes, speed 


Schauer Manufacturing Corp.: 949 


n 32-68500 Limit switches 
ro Swit h: 957 
18-60000 


Lubricating and cutting oils and greases 


\lpha ( Orp. 5 718 
Cities Service Oil Co.: 636 
Gulf Oil Corp., Gulf Refining Co.; 615 
Shell Oil Co.; 922 
Socony Vacuum Co., Ltd.; 116 
Sun Oil Co.; 717 
hine Texas Co.: 512 
lide Water Associated Oil Co.; 757 
Wynn's Friction Proofing Oil; 19 


1.97000 Lubrication equipment 


An Speed Tool Co.: 728 
ARO Equipment Corp.; 741 

Cox Engineering & Sales Co.; 203 
Fidelity Tool Supply; 1143 
Hannifin Corporation; 215 

Vl. B. Products: 642 


lrabon Engineering Corp.; L116 


34-97100 


75-35000 


34-93140 


34-10000 


31-99130 


34-93013 


34-47000 


79-74100 


34-49400 


36-22000 


34-69001 


75-30000 


75-30000 


75-80000 


34-68200 


Machine controls, air 


\. Schraders Son: 752 


Machine knives and blades 


Simonds A Steel 516 


Machine table accessories 


S Tool Co., Inc.; 954 

Morton Machine Works: 437 
Siewek Tool Co.:; 2 

Edwin B. Stimpson Co., Inc.; 647 
West Point Mfg. Co.: 1141 


Machine tools 
National Machinery Exchange: 771 
Urbauer Engineering Co.: 14 
Magnetic coolant separator 


Sundstrand Magnetic Products Co.: 907 


Mandrels, work holding type 


Brown & Sharpe Mfg. Co.; 849 
K. O. Lee Co.: 500 
Western Tool & Mfg. Co., Inc.; 1118 


Manual presses (see Presses, manual) 


Marking devices 
R. B. Annis Co.; 1056 


Cadillac Stamp Co.; 753 
Montgomery Viachine lool Accessories: 
L053 


Marking machines 


( adillac Stamp 453 


Masonry drills 


Carbolov Co.. In 130 

Measuring, testing and inspection machine 
(see Inspection, measuring & testing 
machine) 


Measuring instruments 


Rudel Mak hin rv Lo 502 
Industrial Scientifie Co. 


Measuring tools, magnetic (except 
mechanics’ 


Cadillac Gage Co.: 924 


Measuring tools, mechanics’ 


Brown & Sharpe Mig. Co.: 849 

Pratt & Whitney div.. Niles-Bement 
Pond Co.: 815 

George Scherr Co.. Ine.: 209 


L. S. Starrett Co.: 322 


Measuring wires 


Control div 
& Machine Co.: 714 
Van Keuren Co.: 410 


American 
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57-50000 Mechanical motion, intermittent 31-16000 Motors, air 
Ferguson Machine & Tool Co., Inc.; 651 Bellows Co.; 802 


31-81000 Mechanical power transmission equipment, 32-13000 Motors, electric 


industrial 
Watson Flagg Machine ¢ In 
Donovan Co.; 1 
Link Belt Co.; 721 
Standard Pressed Steel Co.; 128 42-4530 Motors, hydraulic 
L. H. Gilmer Div., U.S. Rubber Co.: 748 Denison Engineering Co.; 1032 
| Sundstrand Hydraulic Diy.: 907 


34-43000 Mechanical press (see Presses, mechanical) 
18-30000 solvents 


34-79010 =Metal disintegrators F. E. Anderson Oil Co.; 422 


Clinton Machine Co.; 1057 
34-44800 Nibbling machines 


75-81200 Metal rules Campbell Machine div., American | 


Brown & Sharpe Mfg. Co.; 849 & Cable Co.; 226 
Lufkin Rule Co.; 508 Edward A. Lynch Machinery | 


Tubular Micrometer Co.; 722 
34-84000 Nutrunners, portable (power driven) ai: 
39-75200 Metal stitcher ARO Equipment Corp.; 74] 


Acme Steel Co.; 234 H. J. Dion Co.; 6 


34-80000 Metal-working machines and tools, portable 25-94000 Nuts 


(power driven) Allen Manufacturing Co.; 524 
Chas. L. is Co.: 807 Jergens Tool Specialty Co.; 112 
aas. Jarvis Co.; 8 Morton Machine Works; 437 
a Siewek Tool Co.; 2 
34-91140 Metal-working saws (except solid circular) Standard Pressed Steel Co.; 12! 
Griffith Raguse & Co., Inc.; 1112 West Point Mfg. Co.; 1141 


Simonds Saw & Steel Co.; 516 


56-00000 Optical apparatus and instruments 
75-80500 Micrometers Bausch & Lomb Optical Co.; 40° 


ie 3 S ar Mfg. ( 849 
Lufkin Rule Co.; 508 astmée é 


Engineers Specialties Div. Univers 
L. S. Starrett Co.; 322 “2 
graving & Colorplate Co., In 
Tubular Micrometer Co.; 72 
Url Ene 1 Engis Equipment Co.; 915 

auer Engine Co.: 
r o Hauser Machine Tool Corp.; 83 
Jones & Lamson Machine Co 


Lufkin Rule Co.: 508 


34-91128 Milling cutter, carbide George Scherr Co., Inc.; 209 
*nnameti Ole 
| Kennametal Inc 14 34-68300 Optical flats 
34-91050 Milling cutters (see Cutter, milling) Van Keuren Co.; 410 

| 34-17000 = Milling machines 34-94050 Parallels 

| Anton Machine Works; 
1150 Rahn Granite Surface Plate 

aster Mfg. Co.; 11! 

Bridgeport Machines, Inc.; 1031 
Hardinge Brothers, Inc.; 835 34-96000 Piercing units, hydraulic 


Hauser Machine Tool Corp.; 838 

Index Machine Co.; 1115 

Nichols Morris Corp.; 931 

Sheldon Machine Co., Inc.; 430 25-9490! 


Mueller Engineering Co.: 


Pins, dowel (see Dowel Pins) 


25-96400 Pipe fittings 
34-17600 Milling machines hand 
Mueller Engineering Co.: 
H. B. Rouse Co.; 204 A. Schraders Son; 752 
| 34-17500 Milling machines, threading 34-89000 _ Pipe threader, portable 
| Lassy Tool Co.; 556 Armstrong Bros. Tool Co 
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aner tools (see Turning, planter, etc.) 59-12000 Protective head and face equipment 


Martindale Electric Co.: 1147 
astic hose 


Foster Manufacturing Co., Inc.; 642 31-22000 Pumps 


Brown & Sharpe Mfg. Co.; 849 
Ph 41400 ate and sheet forming rolls Logansport Machine Co., Inc.; 707 
kdward & Lynch Machinery Co.: 1072 Power Tool Div.. Rockwell Mfg. Lo 
$43 


By. 2320 ate and sheet, rolled 


31-22200 P trifugal 
(mpco Metal, Inc.: 1131 


Brown & Sharpe Mfg. Co.; 849 
E3127] riers 


Waldes Kohinoor, Inc.; 1135 31-22400 Pumps, hydraulic 


Adel Precision Products Corp.; 1040 


79000 Pneumatic control devices Denison Engineering ( L032 
Gerotor May Corp.; Ooo 
C. A. Norgren Co.; 635 Modernair Corporation; 957 
Ra ime lool Ma hine Co.: 222 
4.8411] Polishers, portable—electric Sundstrand Hydraulic div.; 907 


K. O. Lee Co.: 566 — Inc. 


31-22300 Pumps, coolant 
Pioneer Pump & Mfg. Co.; 532 


4.19400 Polishing and buffing machines 


Hauser Machine Tool Corp.; 838 
Production Machine Co.; 1042 


Standard Electrical Toot Co.; 965 34-92000 Punches (metal forming and cutting) 
Sundstrand Pneumatic Div.; 907 Fidelity Tool Supply; 1143 
Mueller Engineering Co.; 639 

4.42000 Presses, hydraulic Produ to Mas hine Co.: 1065 
Porter Precision Products; 142 
Denison Engineering Co.; 1032 
34-44000 Punching and shearing machines 
Logansport Machine Lo., Inc. ; 107 Edward A. Lynch Machinery Co.; 1072 
Mueller Engineering Co.; 639 ; 
lo ki s Jol sO Co.: 97] 
Co: 73] 75-34001 Rasps and files, hand (see Files & rasps, 

hand) 


#47000 Presses, manual 


34-91080 Reamers 


Bellows Co.: 802 

Dake Engine Co.: 1014 Circular Tool Co., Ine.; 225 
Arthur A. Crafts Co., Inc.; 229 
Ex-Cell-O Corporation; 440 
Faleon Tool Co.; 560 


Logansport Machine Co., Inc.; 707 


#47000 Presses, manual, punch 


Gammons-Hoaglund Co.; 31 
Service Machine Co.; 619 Giddings & Lewis Machine Tool Co.; 
230 


Goddard & Goddard Co.; 1108 


#43000 Presses, mechanical 
Chas. L. Jarvis Co.; 807 


Precision Detroit Co.: 544 K. O. Lee Co.: 566 
Madison Mfg. Co.: 513 
#-43600 Presses, mechanical, inclinable National Tool Co.; 760 
acs Pratt & Whitney div.. Niles-Bement 
Sales Service Machine Tool Co.; 902 Pond Co.: 815 
Putnam Tool Co.: 1119 
42 
4.43000 Presses, mechanical, punch Twentieth Century Mfg. Co.: 536 


Kenchmaster Mfg. Co.: 1150 
Wiedemann Machine Co.; 731 


34-93078 Recessing tools 


by Scully Jones & Co.; 643 
“24100 Pressure booster, hydraulic 
Racine Tool & Machine Co.: 222 76-89120 Reels, stock 


Rivett Lathe & Grinder, Inc.; 1020 H. E. Dickerman Mfg. Co.; 77 
B-75100 ressure regulators 33-22670 _—~Reels, yarn 
Moore Products Co.; 301 Brown & Sharpe Mfg. Co.; 849 
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57-50000 Mechanical motion, intermittent 31-16000 Motors, air 
Ferguson Machine & Tool Co., Inc.; 651 Bellows Co.; 802 
31-81000 Mechanical power transmission equipment, 32-13000 Motors, electric 
industrial 
Watson Flagg Machine ( Inc.: 
Donovan Co.; 1 
Link Belt Co.; 721 ; 
Standard Pressed Steel Co.; 128 42-4530 Motors, hydroutic 
L. H. Gilmer Div., U.S. Rubber Co.; 748 Denison Engineering Co.; 1032 
Sundstrand Hydraulic Diy.:; 907 
34-43000 Mechanical press (see Presses, mechanical) 
18-30000  Naptha solvents 
34-79010 Metal disintegrators F. E. Anderson Oil Co.; 422 
Clinton Machine Co.; 1057 
34-44800 Nibbling machines 
75-81200 Metal rules Campbell Machine div., American | 
Brown & Sharpe Mfg. Co.; 849 & Cable Co.; 226 
Lufkin Rule Co.: 508 Edward A. Lynch Machinery ( 
Tubular Micrometer Co.; 722 
34-84000 Nutrunners, portable (power driven) cir 
39-75200 Metal stitcher ARO Equipment Corp.; 74) 
Acme Steel Co.; 234 H. J. Dion Co.; 6 
34-80000 Metal-working machines and tools, portable 25-94000 Nuts 
(power driven) Allen Manufacturing Co.; 524 
' Cheek: is Co.: 807 Jergens Tool Specialty Co.; 112 
Morton Machine Works: 437 
Siewek Tool Co.; 2 
34-91140 Metal-working saws (except solid circular) Standard Pressed Steel Co.; 12! 
Griffith Raguse & Co., Inc.; 1112 West Point Mfg. Co.; 1141 
Simonds Saw & Steel Co.; 516 
56-00000 Optical apparatus and instruments 
75-80500 Micrometers Bausch & Lomb Optical Co.; 40° 
ywn & Sharpe Mfg. Co.: 849 
Brown & Sharpe Mfg. Co.; 849 816 
Lufkin Rule Co.; 508 Specialties Div. Univers 
a S. Starrett Co.: 322 & Colorplate Inc.; 12 
Tubular Micrometer Co.; 722 . 
Engis Equipment Co.; 915 
Urbauer Engineering Co.; 14 orp.; 83% 
Van Keuren Co.; 410 Jones & Lamson Machine Co.: 8 
Lufkin Rule Co.: 508 
34-91128 = Milling cutter, carbide George Scherr Co., Inc.; 209 
Kennametal Inc.; 91: 
34-68300 Optical flats 
34-91050 Milling cutters (see Cutter, milling) Van Keuren Co.; 410 
| 34-17000 ‘Milling machines 34-94050 Parallels 
Atlas Press Co.; 1008 Co 
Benchmaster Mfg. Co.; 1150 ee 
Bridgeport Machines, Inc.; 1031 
Hardinge Brothers, Inc.; 835 34-96000 _— Piercing units, hydraulic 
Hauser Machine Tool Corp.; 838 Mueller Engineering Co.: 
Index Machine Co.; 1115 
Nichols Morris Corp.; 931 
| Sheldon Machine Co., Inc.; 430 25-9490 Pins, dowel (see Dowel Pins 
| a 25-96400 _— Pipe fittings 
| 34-17600 = Milling machines hand 
Mueller Engineering Co 
H. B. Rouse Co.; 204 A. Schraders Son; 752 
34-17500 Milling machines, threading 34-89000 Pipe threader, portable 


Lassy Tool Co.; 556 


Armstrong Bros. Tool Co 
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bi 


Bs.31271 


4.84111 


4.19400 


84.42000 


B4-47000 


54-47000 


84-43000 


4.43600 


2-54100 


aner tools (see Turning, planter, etc.) 


astic hose 


Foster Manufacturing Co., Inc.; 642 


ate and sheet forming rolls 


kdward & Lynch Machinery Co.:; 1072 


ate and sheet, rolled 
\mpco Metal, Inc.; 1131 


iers 


W aldes Kohinoor, Inc.: 1135 


Pneumatic control devices 


Norgren Co.: 635 


Polishers, portable—electric 


K. O. Lee Co.: 566 


Polishing and buffing machines 
Hauser Machine Tool Corp.; 838 
Production Machine Co.; 1042 
Standard Electrical Tool Co.; 965 
Sundstrand Pneumatic Div.; 907 


Presses, hydraulic 
Dake Engine Co.; 1014 


Denison Engineering Co.; 1032 

Hy-Air Products Co.; 951 

Logansport Machine Co., Inc.; 707 

Mueller Engineering Co.; 639 

lomkins Johnson Co.; 971 

Wiedemann Machine Co.: 731 
Presses, manual 


Bellows Co.; 802 

Dake Engine Co.: 1014 

Logansport Machine Co., Inc.; 707 
Presses, manual, punch 


Service Machine Co.: 619 


Presses, mechanical 


Precision Detroit Co.; 544 


Presses, mechanical, inclinable 


Sales Service Machine Tool Co.:; 902 


Presses, mechanical, punch 
Benchmaster Mfg. Co.: 1150 
Wiedemann Machine Co.: 731 

Pressure booster, hydraulic 
Racine Tool & Machine Co.; 222 
Rivett Lathe & Grinder, Inc.; 1020 

ressure regulators 


Vioore Products Co.: 30] 


59-12000 


31-22000 


31-22200 


31-22400 


31-22300 


34-92000 


34-44000 


75-34001 


34-91080 


34-93078 


76-89120 


33-22670 


Protective head and face equipment 
Martindale Electric Co.: 1147 


Pumps 


Brown & Sharpe Mfg. Co.; 849 
Logansport Machine Co.. Inc.: 707 
Tool Div.. Rockwell Mfg. Co.: 


I 
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Pumps, centrifugal 


Brown & Sharpe Mfg. Co.: 849 


Pumps, hydraulic 


Adel Precision Products Corp.; 1040 
Denison Engineering Co.; 1032 
Gerotor May Corp.; 655 

Modernair Corporation; 957 

Racine Tool & Machine Co.; 222 
Sundstrand Hydraulic div.; 907 
Vickers, Inc.; 239 


Pumps, coolant 


Pioneer Pump & Mfg. Co.; 532 


Punches (metal forming and cutting) 


Fidelity Tool Supply; 1143 
Mueller Engineering Co.; 639 
Producto Machine Co.: 1065 
Porter Precision Products; 142 


Punching and shearing machines 


Edward A. Lynch Machinery Co.; 1072 


Rasps and files, hand (see Files & rasps, 
hand) 


Reamers 


Circular Tool Co., Ine.; 225 

Arthur A. Crafts Co., Inc.; 229 

Ex-Cell-O Corporation; 440 

Falcon Tool Co.: 560 

Gammons-Hoaglund Co.: 31 

Giddings & Lewis Machine Tool Co.; 
230 

Goddard & Goddard Co.; 1108 

Chas. L. Jarvis Co.; 807 

K. O. Lee Co.: 566 

Madison Mfg. Co.: 513 

National Tool Co.: 760 

Pratt & Whitney div.. 
Pond Co.: 815 

Putnam Tool Co.; 1119 

Twentieth Century Mfg. Co.: 536 


Niles-Bement 


Recessing tools 


Scullv Jones & Co.: 643 


Reels, stock 
H. E. Dickerman Mfg. Co.; 771 


Reels, yarn 
Brown & Sharpe Mfg. Co.; 849 
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27-60000 


57-70000 


57-75100 


55-70000 


55-53000 


31-81250 


34-74000 


25-94000 


22-91200 


34-91250 


34-93990 


34-91260 


19-40000 
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Refractories 
Norton Co.; 409 


Regulators, control (except voltage) 
Hannifin Corp.; 215 


Regulators, pressure (see Pressure 
regulators) 


Reproduction equipment 


Charles Bruning Co., Inc.; 801 
Ozalid div., General Aniline & Film 
Corp.; 537 


Frederick Post Co.; 326 


Reproduction machines 


Charles Bruning Co., Inc.; 801 
Ozalid div., General Aniline & Film 
Corp.; 537 


Retaining rings, external and internal 
Waldes Kohinoor Inc.; 1135 


Riveting machines 


Chicago Rivet & Machine Co.; 1123 
Mueller Engineering Co.; 639 
Tomkins Johnson Co.; 971 


Rivets 


Chicago Rivet & Machine Co.; 1123 
Edwin B. Stimpson Co., Inc.; 647 


Rolls 
Janney Cylinder Co.; 1036 


Rotary files and burrs 


Grobet File Co., of America, Inc.; 1153 

Chas. L. Jarvis Co.; 807 

Kellerflex div., Pratt & Whitney, Niles- 
Bement-Pond Co.; 632 

Martindale Electric Co.; 1147 

Metal Remover Co.; 1160 

Severance Tool Industries, Inc.; 953 


Western Tool & Mfg. Co., Inc.; 1118 


Rotary tables 


Benchmaster Manufacturing Co.; 1150 
Index Machine Co.; 1115 
Marvin Machine Products, Inc.; 1010 
Precision Detroit Co.; 544 


Router bits, carbide 


Kennametal, Inc., 914 


Rust preventives 


F. E. Anderson Oil Co.; 422 
Gulf Oil Corp. Gulf Refining Co.; 615 
Oakite Products, Inc.; 565 


Shell Oil Co.; 922 


34-91170 


34-91150 


75-33210 


34-91160 


34-19500 


34-91140 


75-33000 


75-33150 


34-91140 


39-40000 


34-93994 


34-16600 


34-16300 


34-84000 


Sanders, portable—electric 


Griffith Raguse & Co., Inc.: 
K. O. Lee Co.: 566 


Saw blades, band (metal cutting 
W. O. Barnes Co.. Inc.: ) 


Simonds Saw & Steel Co.: 516 
L. S. Starrett Co.; 322 


Saw blades, circular (metal cutting 


Martindale Electric Co.; 1147 
Simonds Saw & Steel Co.: 516 


Saw blades, hack (hand) 


Simonds Saw & Steel Co.: 516 


Saw blades, hack (power driven) 


Armstrong Blum Mfg. Co.; 52) 
W. O. Barnes Co., Inc.; 339 

Sales Service Machine Tool Co.; % 
Simonds Saw & Steel Co.; 516 


L. S. Starrett Co.; 322 


Sawing, cut off and filing machines 
Cut-off, filing & sawing machines) 
Saws, edge hole 


Armstrong Blum Mfg. Co.; 52! 


Saws and saw blades (except power sov 
blades) 


Air Speed Tool Co.; 728 
E. C. Atkins & Co.; 654 
W. F. Meyers Co: Ze 
Saws, jewelers 
Circular Tool Co., Ine.: 225 


Saws, metal-working (except solid circulo 
(see Metal-working saws, etc.) 


Scales, machinists (steel) 
Lufkin Rule Co.; 508 


Screw machine accessories 
Sheffer Collet Co.; 1050 


Screw machines 


Hauser Machine Tool Cor 
Russell Holbrook & Her 
608 


Screw machines, hand 


Hardinge Brothers, Inc.: 


Screwdrivers, portable—power 


Detroit Power Screwdrivet 
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5.94310 


84.91120 


34-19100 


34-44000 


34-41300 


24-81240 


34-91130 


34-93012 


34.9] 23) 


25.78000 


crews 


Allen Manufacturing Co.; 524 
Jergens Tool Specialty Co.; 112 
Morton Machine Works; 1065 
Producto Machine Co.; 1065 
Siewek Tool Co.: 2 

Standard Pressed Steel Co.; 128 
Vlier Manufacturing Co.; 427 


West Point Mfg. Co.: 1141 


Screws, cap and set 


Allen Manufacturing Co.; 524 
Allied Products Corp.; 665 


Shafts, flexible 
Precise Products Co.; 441 


Shaper tools (see Turning, planer and 
shaper tools) 


Shapers (except gear shapers) 


Atlas Press Co.; 1008 

Logan Engineering Co.; 1045 

Sales Service Machine Tool Co.; 902 
Sheldon Machine Co., Inc.; 430 
South Bend Lathe Works; 923 


Shearing and punching machines 
Milton Equipment Co.; 619 
O’Neil-Irwin Mfg. Co.; 316 
Wales Strippit Corp.; 908 

Sheet press and apron brakes 


Edward A. Lynch Machinery Co.; 


Silver brazing alloys, (see Brazing alloys, 


silver) 


Solid circular saws and slitting saws 
Cireular Tool Co.. Inc.: 225 
Martindale Electric Co.: 1147 

Solvents 
F. E. Anderson Oil Co.; 422 
Cities Service Coil Co.: 636 


Spacing collars (see Collars, spacing) 


Spotfacers 


Staples Tool Co.; 745 


Springs, wire 


Elgin National Watch Co.: 306 
Producto Machine Co.: 1065 


tainless steel 


(Amplex Mfg. Co., 
Corp.; 1107 


Sub. of 


L072 


Chrysler 


25-60000 


22-99200 


22-20000 


22-20000 


27-23000 


75-79900 


75-81400 


34-64420 


34-94064 


34-93210 


75-80700 


34-93075 


Stamping, metal basic products 


Anderson & Sons, Inc.; 329 


Detroit Stamping Co., Finished Proaucis 


div.: 32] 
Heintz Manufacturing Co.; 1002 
Edwin B. Stimpson Co., Inc.: 647 


Steel, alloy 


Havnes Stellite div.. Union Carbide 


Carbon: 509 


Steel, semi-finished forms and shapes 


Allied Products Corp.; 665 
Allegheny Ludlum Steel Corp.; 618 
Latrobe Electric Steel Co.; 808 

A. Milne & ( 0.; 105 


Horace T. Potts Co.: 1165 


Steel, tool and die 


Edgcomb Steel Co.; 618 

Firth Sterling Steel & Carbide 
1024 

Latrobe Electric Steel Co.; 808 

A. Milne & Co.; 405 

Horace T. Potts Co.; 1165 

Joseph T. Ryerson & Son, Inc.; 334 

Vanadium Alloys Steel Co.; 666 


Stones, honing (see Honing stones) 


Storage 
Western Tool & Mfg. Co., Inc.; 1118 


Straight edges 


Brown & Sharpe Mfg. Co.; 849 
The Herman Stone Co.; 15 


\ 


Corp.; 


Rahn Granite Surface Plate Co.: 720 


Surface finish measuring machines (see 
Inspection, testing and measuring machines, 


surface finish) 


Surface plates 


Acme Tool Co.; 766 

Brown & Sharpe Mfg. Co.: 849 
The Herman Stone Co.: 15 
Norton Co.:; 409 


Rahn Granite Surface Plate Co.;: 720 


Power 

843 

Taft-Pierce Manufacturing Co.; 325 
Tap holders 


Scully Jones & Co.: 643 


Tapes, metal precision 
Lufkin Rule Co.: 508 


L. S. Starrett Co.: 322 


Tapping attachments 


Tool div.. Rockwell Mfg. Cc 


American Machine & Foundry Co.: 659 
Commander Manufacturing Co.: 426 
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34-93075 


34-93075 


34-19700 


34-99120 


34-91110 


34-64001 


34-61100 


34-62000 


34-17500 


34-19700 


34-91129 
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Tapping attachments—cont. 


Errington Mechanical Laboratory, Inc.; 
554 

Ettco Tool Co., Inc.; 732 

Chas. L. Jarvis Co.; 807 

Wickman Manufacturing Co.; 109 


Tapping heads 


Etteo Tool Co., Inc.; 732 
Chas. L. Jarvis Co.; 807 
Kaufman Mfg. Co.; 1120 
Procunier Safety Chuck Co.; 611 


Tapping machines 


Boice Crane Co.; 1139 

Ettco Tool Co., Inc.; 732 
Kaufman Mfg. Co.; 1120 

Lassy Tool Co.; 556 

Procunier Safety Chuck Co.: 611 
Producto Machine Co.; 1065 


Tapping units 


Govro Nelson Co.: 1155 


Taps 


Arthur A. Crafts Co., Inc.; 229 
Hy-Pro Tool Co.; 763 

Chas. L. Jarvis Co.; 807 

The Sheffield Corp.; 836 


Testing machines (see Inspection, testing 
& measuring machines) 


Testing machines, hardness (see Hardness 
testing machines) 


Testing machines, structure and composi- 
tion 


Magnaflux Corp.; 563 


Threading milling machines (see Milling 
machines, thread) 


Threading and tapping machines 
Watson Flagg Machine Co., Inc.; 1142 


Tips, carbide replacement 


Adamas Carbide Corp.; 406 

Allegheny Ludlumm Steel Corp.; 618 

Armstrong Bros. Tool 

Carboloy Co., Inc.: 736 

Ex-Cell-O Corp.; 14.0 

Firth Sterling Steel & Carbide Corp.; 
1024 

Ingersoll Milling Machine Co.; 950 

Kennametal, Inc.; 914 

O. K. Tool Co., div., Williams & Hussey 
Machine Co.; 221 

Pratt & Whitney div., Niles-Bement- 
Pond Co.: 815 

Staples Tool Co.; 745 

Viking Tool Co.; 108 

Wesson Co.: 1013 


34-91120 


75-79300 


34-93210 


34-94000 


36-20000 


34-91990 


75-80000 


Tool bits 


Everede Tool Co.: 31] 
Staples Tool Co.:; 745 
Viking Tool Co.: 108 


Tools and utility boxes 
Frick Gallagher Mfg. Co.: 63) 


Standard Pressed Steel Co.: 


Tool holders 


Acme Tool Co.; 766 

Aplex Tool & Cutter Co., In: 

Edward Blake Co.; 919 

Bokum Tool Co.; 1049 

Cycloid Corp. ; 23 

Erickson Tools div.. Eric kson Stes 
240 

Errington Mechanical Laborator 
554 

Everede Tool Co.; 311 

Gairing Tool Co.; 936 

O. K. Tool Co., div., Williams & Hys« 
Machine Co.; 221 

Ready Tool Co.: 304 

Scully Jones & Co.; 643 


Toolroom accessories 


Acme Tool Co.: 766 

Allied Products Corp.; 665 

R. B. Annis Co.; 1056 

Armstrong Brothers Tool Co 

Bay State Tool & Machine Co 

Boyar Schultz Corp.; 133 

Brown & Sharpe Mfg. Co.; 849 

Arthur A. Crafts Co.. Inc.: 229 

Detroit Stamping Co.; 321 

Fidelity Tool Supply; 1143 

Hanchett Magna Lock Corp.; 1164 

Heim Co.; 559 

Jergens Tool Specialty 

Lassy Tool Co.: 556 

Montgomery Machine Tool Accessor 
1053 

Moore Special Tool Co., In 

O. K. Tool Co.. div. Williams & Hus 
Machine Co.: 221 

The Sheffield Corp.; 836 

Siewek Tool Co.: 2 

Simonds Saw & Steel Co.: ° 

L. S. Starrett Co.; 322 

Taft-Peirce Manufacturing Co 

Twentieth Century Manufactur 
536 

West Point Mfg. Co.; 1141] 

Western Tool & Mfg. Co.., | 

Wilton Tool Mfg. Co.; 550 


Tools, coal mining (see Coal mining 1 


Tools, cutting for machine tools see 
Cutting tools for machine tools 


Tools, mechanics’ measuring 


L. S. Starrett Co.: 322 


The Too 


| 

| 

od | 

| 
| 
| 

| 


#5-15600 


-81000 
4.59200 


a4.99]10 


54.991 20 


B)-58110 


wels, industrial 


Institute of Industrial Launderers, Inc.: 


552 


ade papers 


\merican Machinist, McGraw-Hill Pub- 
lishing Co.; 416 

Chilton Co., Automotive Industries: 

Conover Mast Publications, Inc.; 308 

Modern Machine Shop, Gardner Pub- 
lications: 1111 

Hitchcock Publishing Co.: 548 

lron Age; 210 

\Machinery. Industrial Press Publishers: 


10] 
Vetal-Working, Sutton Publishing Co., 
Inc.; 558 


Penton Publishing Co.; 942 

Production Engineering & Management: 
657 

Bramson Publishing Co.; 657 

fool & Die Journal, Huebner Publica- 
tions; 114 


U.S. Dept. of Commerce; 39 


Transmission belts 


L. H. Gilmer Div... U. S. Rubber: 748 


Transmission equipment (see Mechanical 
power transmission equipment, industrial) 


Tube fittings 


Flodar Corp.; 203 


Turning, planer and shaper tools 


Gidding & Lewis Machine Tool Co.; 230 

Illinois Tool Works: 756 

K. Tool Co.. div.. Williams & Hussey 
Machine Co.: 221 


Units, drill 


Lovro Nelson Co.: 1155 


Units, tapping 
(,ovro Nelson 1155 


Valves, air 


Bellows Co.: 802 

Galland-Henning Mfg. Co., Nopak Div.; 
644 

I. J. Littell Machine Co.; 622 

Modernair Corp.; 957 

Ross Operating Valve Co.; 139 


Valves, control (except voltage)—air 


\del Precision Products Corp. ; L040 

Bendix-Westinghouse Auto Air Brake 

Hanna Engineering Works: 

Hannifin ¢ orp.; 215 

Logansport Machine Co., Inc.; 707 

M. B. Products: 642 


57-79000 


42-94200 


57-73000 


34-94140 


34-93150 


75-31450 


25-94000 


34-93190 


Modernair Corp.; 957 

Mueller Engineering Co.:; 639 
Rivett Lathe & Grinder. Inc.: 1020 
Ross Operating Valve Co.: 139 


A. Schraders Son: 752 


Valves, control (except voltage)—hydraulic 


Denison Engineering Co.; 1032 
Hanna Engineering Works; 772 
Logansport Machine Co., Inc.; 707 
Modernair Corp.: 957 

Mueller Engineering Co.: 639 
Racine Tool & Machine Co.; 222 
Rivett Lathe & Grinder, Inc.: 1020 


Valves, hydraulic 


Adel Precision Products Corp.; 1040 

Galland-Henning Mfg. Co., Nopak Div.; 
844 

Modernair Corp.; 957 

Sundstrand Hydraulic div.; 907 


Vickers, Inc.; 239 


Valves, control—solenoid 


Ross Operating Valve Co.; 139 


V-Blocks 


Acme Tool Co.: 766 

Brown & Sharpe Mfg. Co.; 849 
Lassy Tool Co.: 556 
Taft-Peirce Mfg. Co.: 325 


Vises, machine table 


Bay State Tool & Machine Co.; 35 

Bellows Co.: 802 

Brown & Sharpe Mfg. Co.; 849 

Float Lock Corp.; 4 

Hanchett Megna Lock Corp.; 1164 

Nichols Morris Corp.; 93] 

Produc to Mac hine Co.: 1065 

Ready Tool Co.; 304 

Powet1 Tool div.. Rockwell Mfg. 
843 

Universal Vise & Tool Co.; 1152 

Urbauer Engineering Co.: 14 


Wilton Tool Mie Co.: 550 


Vises, upright 


Nichols Morris ¢ orp.: 93] 
Producto Machine Co.: 1065 


Washers 


Morton Machine Works: 437 
Siewek Tool Co.: 2 

Edwin B. Stimpson Co.. Inc.: 647 
West Point Mfg. Co.: 1141 


Wear strips 


Adamas Carbide Corp.: 406 
Ampco Metal. Inc.; 113] 
Amplex Mfg. Co., subsidiary of Chrysler 
orp.: 1107 
Havnes Stellite div.. Union Carbide & 
Carbon; 509 


Kennametal. Inc.: 914 
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| 34-51180 Welding electrodes 34-68200 Wire, measuring (see Measuring wires 


Ampco Metal, Inc.; 1131 
Graham Mfg. Corp.; 672 33-60000 Woodworking machines 


American Machine & Foundry (o.. , 


34-50000 Welding equipment 


Graham Mfg. Corp.; 672 67-32260 Work clothes, industrial 
K. O. Lee Co.; 566 
Power Tool div., Rockwell Mfg. Co.; Institute of Industrial Launderers, |p 
843 952 
| 
27-28100 Wheels, diamond (see Diamond wheels) 75-31470 Wrenches, master 
27-28000 Wheels, grinding (see Grinding wheels) Armstrong Bros., Tool Co.; 1047 
34-46900 Wire strippers 34-84140 Wrenches, portable—air 
Precise Products Co.; 441 Union Manufacturing Co.; 650 
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Carbide Die Developments c8 
By George Eglinton 

Some Notes on the Nitriding of High Speed Steel C13 
By J. G. Morrison 

Hard Chrome Plating C17 
By B. A. Taylor 

Cold Roll Forming of Metals C20 
By E. J. Vanderploeg 

Tooling Up for Modern Truck Engine Production C27 
By Joseph Olender 

Automation in Forging and Heat Treating C30 
By Thomas E. Darton and Willard L. Mantz 

Automation of Turned and Ground Parts C32 
By N. L. Bean 

Broaching Applications for Cost Reduction C36 
By O. W. Bonnafe 
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By T. F. Frangos 

Forming Sheetmetal by the Marform Process C41 
By R. B. Schulze 

Design and Use of Die Casting Dies C44 
By Charles Franklin 
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By C. E. Kraus 

Effect of American Standards on Lathe Spindle Deflections C52 
By Dr. M. Kronenberg 

Automation in the Press Room C57 
By Herman Zorn 

Industrial Applications of Metamics Col 
By W. O. Sweeny 

Design Economics C64 
By John VanHammersveld 
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By N. M. Perris and H. K. Keever 
Tools of Today C86 
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arbide Die Developments 
| 
By George Eglinton 
VICE PRESIDENT 
LINCOLN PARK INDUSTRIES INC. 
sti THE MOsT important consideration in the mind er quality in the stamping, or longer performance: 
i of the prospective user of a carbide die is whether the tool, or both. In some way, it must better the 
stamping job under consideration justifies the use of carbide. its cost. The inherent wear resistance of the car! 
It is obvious that if one or more presses are engaged full will deliver these improvements as far as the cutting 
time in the production of one stamping then consideration are concerned. But the fit of the sections to each 
should be given to the use of carbide. Most of the dies built to the die set must be of far higher quality tha 
so far have been used under these conditions. customary in steel dies, if these cutting edges ar 
The borderline between when to use a carbide die and all the performance of which they are capabl 
| when not to is hard to establish, especially when only one Carbide dies require a maximum of strength and rig 
Hy steel die is required to maintain production. It might seem and they are forced to operate today in press eq 
| | in this case that carbide would not justify consideration at that leaves much to be desired. We can’t expect new 
all, since it is sure to require a heavier initial outlay. How- designed for carbide overnight but we can take g 
| ever, it might be that press time could be shortened to the vantage of existing press equipment by designing al 
point where the press could take on other work; the mainte- ing the best possible die. We have found that it pa 
| nance time involved in servicing the steel die might be con- establish the fits and joints throughout the die shoes, # 
siderable; and the quality of the stamping be so improved by per plates, punch holders and in the die sections the 
making it in a carbide die that subsequent inspection or as- to the accuracies usually required on gages. Dies built 
sembly problems are reduced or eliminated, Any one, or a fashion have resisted the malfunctions of the pu 
| combination of these conditions could justify a carbide die. feeding devices and takeaway devices which seen 
Probably the earliest approach to operating carbide in a more often with carbide dies than they for 
cutting application in a punch press was the substitution of steel dies. 
cutting elements of carbide to replace steel elements form- Actually these mechanisms which surround lie 
| erly used. Some of these first applications must have been more often than they formerly did but it sh i 
satisfactory, or at least have been encouraging, or the pro- bered that they are subjected to a substant 
ject would have stopped there. It is our experience, however, mand than they formerly were. A carbide dir xp 
that few steel dies are built to the accuracy necessary to stay in the press anywhere from ten to fifty 
provide proper support to the carbide, and to deliver good a steel die would stay there. Since the steel « 
performance, in this type of installation. moved whenever the cutting edges dulled a 
The second approach used has been to make all the came excessive, the chances are that these s 
functioning elements of carbide but to follow the same design chanisms got a little attention each time a d 
and construction quality previously used in the steel dies. or installed. The carbide die on the other hat $ 
This practice has worked out to the satisfaction of several press, still delivering high quality burr-free b 
users but it too has its drawbacks. We would bring the thinks to give attention to these other mee 
same approach to the manufacture of a carbide die that has functions of many kinds occur in punch pre S 
been found necessary in the development of other carbide jammed at the take-out end of the die whil 
tools, and that is to design the job for carbide and to estab- functions. This telescopes a strip of stock int 
lish quality standards throughout the die that will properly piles up an excessive load under one end, and a 
support the carbide. isn’t alert and stops the press immediatel) 
In this connection it should be remembered that the build- jected to terrific abuse. Feeders have beco 
ing of a carbide die is prompted by a desire or need for high- causing the strip to inch along in the die, with 
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bbling partial blanks. On the slide-feed 
operation usually operated in inclined 
seen part of the feeding mechanism fall 
lie and stall the press. Knockouts have 
dies and failed to eject the blanks while 
ontinues to feed blanks into the die. In 
single feed operation the motor failed on 
‘ind the press which was carrying away 
[he take-away chute filled with blanks to 
anks backed up and lay all over the die 
to stop the press before it stalled. All 
e happened to carbide dies and the dies 
little or no damage. 
dn’t survive these malfunctions simply be- 


carbide, because obviously carbide is not 


tool steel it is replacing. They survived 
im of strength was built into them and 
stronger than the press itself. It may add 
f a carbide die to provide these precau 
nstances it can be done and it is worth 
o it. I don’t mean to add extra frills to a 
see a contribution that it will make to the 


» think that it is advisable to put every 
that can in any way strengthen it. 

lesigning problem we have in this work 
e die and holding the punches. We don’t 

either case that we have in steel dies 


4 
SPOT PUNCH ASSEMBLY 
es b s ond requires 60 sharpenings at $6.00 
fee sembly cost for 900 hours is $435.00 
hours before need ng sharpening. in addition 
ening, the corbide assembly w ast opproxmately 
Diy 


assemblies of carbide such as this are in use 
rage bottle crown makers in the United States 
ninum foil strip. Punch blanks the foil spot 
die, and fixes it to the cork already in place 
are fed automatically into position at speeds 
Clearance is not over 0.00015 in. per side 
naterial 


We can’t shape up a piece of carbide and leave a uniform 
0.020 in. of grinding stock as we can with a piece of tool steel 

Neither can we drill a screw or dowel hole wherever we 
desire. Two or more piercing holes in one section are hard to 
produce, espec ially if the center distances must be held close, 
or if the holes are small. Punches must usually be made 
without flanges and must be held in carefully fitted sub 
holders. Some early attempts were made to braze punches to 


their holders, but most of these failed and we are committed 
to mechanically-held punches 


Replacement of Carbide Sections 


Many high-activity steel dies are designed to permit easy 
replacement of die sections or punches. Standard dimensions 
have been established, and spare parts are made when the 
die is made, or are made later to the original specifications 
Jobs designed in this fashion must incorporate reasonable 
tolerances in their specifications. Unfortunately, the reason 
able tolerances established on the steel dies are not reason 
able for carbide. Let’s examine this a little further. The 
job is recognized as one that will wear out pun hes or die 
sections rapidly, so we design to simplify replacement. The 
very act of simplifying replacement makes the parts vulner 
able to even more rapid wear, since we must have some 
tolerances to accomplish interchangeability. Many users 
have had carbide failers in this type of application, and as 


a result have condemned carbide for the job 


4 
{ 


These carbide dies blank and install the paper liner in glass bottle 


and jar screw caps. The punch sectior ess than 1/16 in., in 
order that the assembling ¢ jer may have maximum surface area 
They operate in a double action mechanism which permits the blank 
ing punch to dwell while plunger carried blank through and into the 


cap, which is automatically fed into positior 
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The die above blanks and draws screw caps. 


rolled and liner installed later. This particular die has been in two-shift oper- 
ation for fourteen months without having been removed from the press, whereas 
steel dies on the same job require sharpening on an average of once a week. 
Material punched is 0.010 to 0.012 in. thick tin plate. 


(Above) Blanking and cutting of 
E and I laminations are performed 
on this die, working on 0.014 to 
0.025 in. 4 percent silicon steel 
strip. Operating on coiled stock, 
these dies average about one mil- 
lion strokes per sharpening. 


(Right) This six station progres- 
sive die pierces and blanks arma- 
ture and field laminations for auto- 
mobile heater motors. It is one 
of three identical models. A top- 
sprung stripper is employed, which 
in turn is closely fitted to the small 
perforators to provide support at 
all times. Guide pins are of the 
removable expansion type and are 
fitted to hardened bushings in the 
top shoe. Material punched is mild 
silicon motor grade electrical sheet, 
0.025 in. thick. 
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The edge is folded, threads 


NET SAVINGS: 8231 


1.3 million 


carbide run) 


punches or die buttons. 
frequently cause concern to a prospective user 


sharpening equipment isn’t good enough. Thi 


routine. 


FOR OVER-ALL SAVINGS 


$178 per million pieces 


torind Savings 

fat blanks) are Teal Saving» 18,000 

tom steel dies. life savings are $18.08 Total Savings $32.20 
The Too 


addition 


Actually, all that many of these jobs required was 
perspective. Since we are putting in a material whic! 
pected to have long life, why hasten its failure by desig 
for easy replacement? Let’s design these jobs for per 
nence, and by the time replacement is required we've g 
money back many times over, even thought replace 
more difficult. Frequently a design can be establish: 
will permit interchangeabiliy of the carbide details 
seldom the same design previously used. There ar 
ceptions of course, and among them are punches a! 
ments in the conventional rotor or stator die, or plai 


Sharpening the carbide die, and its general main‘ 


He 


nronie 


have the skilled carbide workers. and he is afraid tha’ 


t 


real, and should not be brushed off lightly. He sho 
maximum care and he should have a good grinder ot 
to do the job. As he acquires more carbide dies, his + 
servicing them increases to the point where the 


4 
Automobile generator armature laminations are punches 

on this die. Six of these dies have accounted for saving 

of $45,000 in one year in die cost alone. In 

they have substantially increased production per man ho 


— 
— i 
| 
| 
} 
| 
4 
goo: 
Postal sas ings on a cache 
Sie $17 carbide will lent ax long 
| 


one of three 
ation for an 


acturer. It has 
operat r more than 
years, 2 produced the 
arisor shown. Note 
wtput 6 s more than 
bled by tl bide die. Ma- 
gunché d cold rolled 
coils 0 thick 
4 
\ very common question is, how many times more than Design Factors 


teel die does a carbide die cost? This question certainly 


i 

A; a bearing as to whether or not carbide will be applied to Some definite conclusions have been reached regarding 
Se job under consideration. There is, of course, no standard break clearances and back taper. We know that greater 
factor to apply since there is such a wide difference in the break clearances are practical in a carbide die. The natural 
Brice of steel dies If we agree that it is desirable to build thing, of course, is to make the punch on the tight side, in 
the carbide die to high workmanship standards and that it the interest of having it assume its proper clearance when 
should incorporate the maximum strength, then it could cost the die is ground to some point below its original top surface 
four or five times as much as a steel die of cheaper con It is not practical to do this on a carbide die, since we induce 
struction. If, on the other hand, the carbide die is to replace excessive wear in the die due to slug pressure within the die 
» steel die built to the highest possible standards then its It has been found that an increase in the original break 
price could be as little as twice that of the steel die clearance and a decrease in back taper produces a better 


Shown here are re-punch, or full 
pierce dies, which pierce the slots 

a rivet holes in rotor and stator 
meminations. The blanks are fed 
eto the dies with slide feed me- 


~ 


anisms and are ejected by 
me ockouts. F hed blanks are 


avity-fed to take-away chute 

; ; ‘then n turn to a conveyor belt 
i nparison dat Shown indicate 
7 more than $0.10 per motor 
j aved by us 


} Carbide dies on 
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SAVINGS WITH CARBIDE DIES es 


sree 


tine! cost (Dolor ratio $3 


Toto! die runs per die 100 


Grind hme ottowed (hr 


mointenence time lovery 2nd regrind 


steel every regrind — 


° 


Tote! howrs for momte loverell dee 750 & 


Tete! preces per die life 4s 


Repow hours per prece 56 


Mormtenance the 5 9? 5 eve 


Cost of die per piece 179 
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result throughout the life of the die. This car 
carried too far and we frequently must comp: 
we think is the best clearance in order to 1 
tight enough to stay in the die. This is espe 
small perforators. We can’t establish a stand 
a percentage factor based on the stock thick 
this, since we must consider the punching ch: 
the material we are punching. We have one s 
for punching mild strip steel and an entire! 
when we are punching stainless or high-silicoy 
Our experience with carbide dies leads us to be 
break clearances established as standard pr: 


| dies has never been correct, nor for that matt 
really been true in operation. What I am al 
true conjecture on our part, but we have cor 
clusion that the break clearance present on a 
ened steel die is substantially increased afte: 
strokes. The working surface has been ann 
degree by the grinding action, probably to a depth of 
tenths of a thousandth, or more. This soft s 

wears off and if it adds up to a half a thousa 
the punch and die, then we have increased our br 
ance 50 percent on a die where we start out y 
thousandth. But at this point the die makes good 

‘ Since that soft surface is not present on carbide 

It is of irregular section, and has parts more than ¥/2 in. thick at 

J the point where the punches started. This unbalanced overload stalled — ible to ime orporate this greater clearanc 

| the press. On dissembly the damage was found to be three broken cations. Experience has taught us that break 

perforators and one broken die section which cost less than $300 should be greater, whether or not our reasonin 

to repair. Had conventional construction been used this mishap prob- y= - 
ably would have wrecked the die steel dies is correct. 

Many questions are going to be raised and answered at the eighteen technical sessions of ASTE’s 
annual meeting. Issues will be raised that the speaker didn’t cover in his talk. There will be e 
larged comment on points of special interest; comparisons of competitive machines and processes 

ASTE has made it possible for all readers to obtain a complete copy of discussions on all tech 
cal papers scheduled in Philadelphia. Transcripts will be made of each session. 

Merely check on the coupon below the transcripts desired, and forward the coupon or a facsimile 
together with your remittance. Transcripts should be ready for mailing within thirty days. 
AMERICAN SOCIETY OF TOOL ENGINEERS 
10700 Puritan Avenue 
Detroit 21, Michigan 

| ae copies each of the transcripts | have checked below. Price $.25 per copy 

| | 1. Developments in Pressworking of Metals 11. Tooling up for Modern Engine Production 

| | 2. Cold Extrusion of Metals 12. Use of Element Time Data for Effective Too! 
3. Design and Use of Die Casting Dies Design 

4. Automation of Turned and Ground Parts 13. Hard Surfacing of Production Tools and 

5. Machining and Fabrication of High Tempera- Gages 

| ture Alloys 14. Broaching Applications for Cost Reduction 

| 6. Machinability 

= 15. Automation in Hopper Feeds for Assemblies 

7. Trends in Drilling an 

8. Industrial Applications of Metamics 6. Design Economics 

| 9. Cold Roll Forming of Metals 17. Investment Casting 

| 10. Automation (in forging, heat treating, and 18. Effect of American Standards on Lathe 

the press room) Spindle Deflections 
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| ......... copies @ $0.25 each: total$......... 
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Notes The High Speed Steel 


By J. G. Morrison 
CHIEF METALLURGIST 
LANDIS MACHINE CO. 


ING OF finish treated high speed steel tools has 


lly exploited for about the past fifteen years 
juite simple, and consists of immersing the 
tools in molten cyanides for varying periods 
peratures of from 950 to 1100 deg F., depend 
e of the tool. When heat treated high speed 
mmersed in an aged bath of sodium and 
les, nitrogen is absorbed at the surface to 
e nitrides. The result is a greatly increased 


ess—from a Knoop microhardness number of 


ind unnitrided tool to about 1050 to 1150 for 


vn who first thought of the idea for nitriding 
It is known that as early as 1914 (1) * the 
had a number of tools treated in a molten 
with improvement to the cutting performance 
In 1929 Kinzel and Egan (2) reported that a 
bon, 50 percent vanadium steel heated in a 
m and potassium cyanides at 860 deg F for 
ited in a hard case of about 0.0005 in. thick. 
e to interject here our early experience in the 
sh treated high speed steel tools since it is 
parallels the experiences of others. Our 

th nitrided high speed steel tools was the 
gestion by Gustav Peterson of the Edgecomb 
n 1930 Mr. Peterson had a number of taps 
by the conventional gas nitriding method. 
e extremely hard on the surface and very 
ble exfoliation occurred in transit and, in 
atch common window glass with a 60-deg 
ok place immediately. In 1934 experiments 
liquid nitriding and discontinued almost as 
‘re begun. Very brittle tools was the result. 
nterval of about six months a number of 
tools were rejected by the operating depart 
o soft. In an effort to salvage these tools it 
heat them in the mixture of cyanides which 
aging in the abandoned pot. Given a 15 
at 1050 deg F, these tools gave a perform- 
sfaction of the operating department. This 
‘aised several questions: (a) perhaps the 
ly applicable to relatively soft tools or, (b) 
the bath may have altered the nitriding 


renthesis refer to references appended to this paper. 


characteristics. Further investigation showed the latter to 


be the case and by 19387 a considerable number of tools were 
being nitrided 

It is perhaps safe to say that today all high speed steel 
cutting tools which are nitrided in this country are treated in 
aged molten cyanide baths for from ten minutes to two 
hours. It is prebable that few tools receive more than 30 
minutes at about 1025 deg F. The details of the process have 
been discussed elsewhere (1 8 Given tools in sufficient 
quantity, it is relatively inexpensive. It is a proven method 
and we believe subject to some further refinement and per 
haps an even more extended usage 

The successful nitriding of high speed steel tools presup 
poses initially well treated tools. All high speed steels 
carburize rapidly under conditions where a highly carburiz 
ing potential exists at the superheat temperature. In general, 
as the tungsten decreases and the molybdenum increases, the 
rate of carburization (under carburizing conditions) in 
creases; also the retained austenite at the surface becomes 
more stable to thermal decomposition Consequently, mo 
lvbdenum high speed steels treated under conditions where 
excessive carburization has occurred may retain a consider 
able quantity of austenite at the surface, even after two or 
more conventional draws. A high speed steel surface which 
contains a high percentage of refrac tory austenite appears to 
resist the ingress of nitrogen 

It is well known that high speed steel does not retain a 
keen cutting edge comparable to carbon tool steel. However. 
when nitrided, high speed steel tends to maintain a keener 
edge. Certain tools which take light cuts in such fairly 
abrasive materials as annealed high speed steel are not satis 
factory unless nitrided. In such special cases any well treated 
high speed steel adequately nitrided performs satisfactorily 
The type of high speed steel in this instance is of passing 
consequence and the hard nitrided surface is the difference 
between success and failure 

It is generally appreciated that good tools are compounded 
of many elements other than the particular high speed stee] 
from which they are made. Not the least are the mechanical 
conditions under which the tools operate. The introduction 
and exploitation of carbide as a cutting material has done 
much to improve machine tools. The realization of more 
rigid tooling, improvement in machine iool design to the end 
of better maintained alignment have been in the direction 
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TABLE I 
| 
Several specimens of A.1.S.1. 4140 steel and 18-4-1 high speed steel gas nitrided for various times. 
Effect on the case hardness of nitrided and nitrided and drawn at 1075 deg.F. or 1100 deg.F. specimens. 
Specimen Material Treatment Gas Nitrided Case Depth Subsequent — _Reckw 
No. Treatment Core 
17-1 4140 1525°F-Oil 48 hours 030” none 30.6 15: 
1125°F-2 hes. 1010 deg.F. 
17-la 4140 1125°F-2 hrs. | 48 hours .030” 1106-1 hr 29.8 15. 
1010 deg.F. 
| 17-3 4140 1125°F-2 hres. 30 hours 018” none 31.0 74 se 
| 975 deg.F. 
P-1 18-4-] 2325-Oil | 48 hours 012” none 63.0 88.¢ 
| 1010 deg.F. 
P-la 18-4-1 2325-Oil 48 hours 012” 1075-1 hr 63.0 88.3 
1010 deg.F. 
P-2 18-4-1 2325-Oil 48 hours 012” none 62.5 88.7 
1050-134 hrs. 1010 deg. F. 
P-2a 8-4-1 1050-134 hes. 48 hours 012” 1075-1 hr 625 | 983 
1010 deg.F. | 
of improved mechanics. Consequently, with the improve- spalling of the edges was considerable on the portions yi; 
ment in our machine tools we are frequently enabled to use ded only and much less so on the portions drawn at |i 
harder and more durable cutting tools of high speed steel. deg F. 

In general, nitriding has been applied to those tools which The hardness numbers on the specimens of 18-4-] ste 
take relatively light cuts. The present study is directed given in Table I are to be taken with some reservation 
toward relatively “deep” cases (depths of the order of about cause of the cracking and shatter of the im pressions 
0.0017 to 0.0025 in.) as a result of nitriding for one to two the Brale mortality is quite high in taking Rockwell “( 

hours at a temperature of about 1025 deg F. There is some pressions on deeply cased high speed steel. 
! indication that a stress-relieving treatment following nitrid- A series of experiments were carried out to deter 
ing may enable extended usage of the process. any substantial improvement to the impact propertis 

B. I. Kostetsky and G. D. Kuruklis (4) are purported to bend test could be found. 

have obtained a “nitro-cementation” of hardened high speed Table II shows the various high speed steels accord 
steel tools as deep as 0.012 to 0.020 in. in 3 to 4 hours at several tests and the corresponding heat treatment 
550-600 deg C (1022-1112 deg F.) The process entails the Table III lists the impact tests accorded the various st 
use of (a) electro-chemical cleaning to assure a receptive in the nitrided and stress-relieved condition. Table I\ 
metal surface and (b) aluminum shavings are introduced as the bend tests on 18-4-1 and Type M2 high speed steels « 
a catalyst and coke oven or oil gages together with 20-40 nitrided and after stress relieving. The bend test sp 
per cent ammonia led into the container. The increased measured 0.140 by 0.500 by 2 in. This test as a measur 
depth is claimed to be due to the removal of the active for “toughness” in high speed steel has been investigat: 
hydrogen atoms which interfere with the penetration of Grobe and Roberts (4). 
nitrogen. Table V lists results obtained on Knoop mucrohar 

Several experiments carried out in the gas nitriding of numbers of the several high speed steel given a tw 

AISI 4140 steel heat treated to approximately 300 Brinell, nitride at 1025 deg F. Specimens 1 in. long were 
and in hardeneded and hardened and drawn 18-4-1 high two and one portion given one hour in a nitrate-nitril: 

| | speed steel may be of academic interest. Specimens, ap- 

| | proximately 3, by 5g by 1 in., were ground on a broad sur- 

| face after heat treatment and then polished as for micro- TABLE II 

| | scopic examination. They were then gas nitrided for various 

times and temperatures. The specimens were then nicked in Material c is w y te P 

two and one portion drawn in a neutral salt bath for one sunencitsonmenies 

| hour at 1075 to 1100 deg F. 5 | 18-4-1 14 4.07 18.08 1.04 - 

Examination of the Rockwell “A” and impressions kin 

(at 100X) on the polished cased surface of the specimens 

listed in Table 1 shows the following: —The 4140 sample, = 
No. 17-1, nitrided at 1010 deg F for 48 hours shows cracks Mo-V 89 3.88 , 1.90 8.27 


radiating from the peripheries of the impressions. Specimen Super H.S. 
17-la was given the same nitriding cycle but reheated to — ____1_ 
1100 deg F for 1 hour in a neutral bath; the Rockwell “A” 
and “C” numbers of the case were unchanged but the im- 
pressions were free from radiating cracks. Specimen 17-3 Material 
nitrided at 975 deg F for 30 hours showed both the “A” and a Sa — | 
“C” impressions to be free of radiating cracks in the as- 18-4-1 1550°F | 2325°F | 1125°F |Finish cool in air F, 1 3ghr 
nitrided condition. 

Inspection of the Rockwell “A” and “C” impressions of 


1.50 4.86 | 12.25 4.95 


All specimens were treated in electrode salt bath furnaces as noted below 


Double Draw (air draw 


Type 1500°F | 2210°F | 1125°F |Finish cool in | 


18-4-1 specimens P-1, P-la, and P-2 and P-2a showed only | 
slight differences as regards shatter of the “C” impressions Mo-V 1900" | 2210°F [is Finish cool in air, 1025°F 

| and the radiating cracks about the “A” impressions. In Super H.S. | 1500°F 2250°F | 12s Finish cool im air| 1025°F, 14" 
clamping the specimens together for the polish preparation ; — 
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[he oxide-coated portions were descaled in a 


th at 700 deg F. Comparative tests show 


at 950 deg F for 30 minutes for 
0.0004 in 


a case depth of about 


Compensatic« n tor the slight change im 


size 
attern in that the hardness is somewhat is made of the order of about 0.00005 in 
panions drawn at 1000 deg F. 6. Nitrided hobs for milling high speed steel have shown 
: A T i ic a much improved life for a number of vears. Even hobs 
Nitriding Production Tools and Gages made of the “super” high speed steel (1.50 per cent 
\ » means a cure-all. The effect of a nitri- carbon) having a Rockws “C” of 67 have shown 
ly evaluated by practical application and double the life of the same steel not nitrided. In this 
ften as frequent as the headaches. Some case it is quite probable it some grinding damage 
s of the nitriding of fully treated high was corrected in the nitriding treatment as this steel 
d gages follows: is quite difficult to grind 
High speed steel reamers are a good example 7. Profiling mills—High spiral, no-clearance mills for siz 
Reamers are usually nitrided for 30 min- ing by the removal of 0.001 to 0.002 in. in heat 
t 1025 deg F. As compared to reamers not treated 4140 steel have consistently performed 50 pet 
ch as double or quadruple the produc cent better than 1! itrides nills Re lative ly aeep siots 
found. are profiled and a igh degree of ac rac maintained 
10 to 20 minutes nitriding at 950 to 1050 8. Hand and machine graduating tools used on material 
g | sually good practice when tapping steels. A of approximately 300 Brinell have outperformed un 
g of 30 minutes or even an hour when tap- nitrided tools as much as 10 times 
aq n or weak abrasive materials such as plas- 9. Counterbores used on annealed high speed steel and 
iften results in a much improved production heat treated 4140 have shown at least twice the life of 
I \{ number of tests have been run on twist unnitrided tools. Counterbores are nitrided for 30 
g the 1 hour to 1% hour nitriding treatment minutes at 1025 deg F. Experiments are in process us 
reheating in a nitrate-nitrite bath at 1000 ing the 2 hour nitride. Counterbores being piloted, ex 
o | | hour. Production increases have been con- cellent mechanical conditions prevail 
lrilling steels in the annealed and heat 10. Shell mills. shaping tools and milling cutters nitrided 
tion and also cast iron. for 1 to 2 hours followed by the reheating to 1000 deg 
1 Lathe ters made of high speed steel nitrided for 144 F are in process of trial 
show a consistent improvement in life—of 
f three to four times that of an unnitrided Test Results 
1. Impact tests and bend tests show no significant im 
Nitr ges of high speed steel have been used to a provement when nitrided specimens are compared with 
ted extent. In our experience nitriding has nitrided and stress-relieved companion specimens. There 
i to simple flat locating gages. Many of is a slight improvement as regards the magnitude of the 
ges have been in use since 1941 and are still in radial cracks around Rockwell “A” and “C” impres 
Gages previously made of oil hardening tool sions; also less tendency to minute spalling of the edges 
sted from 2 to 8 vears. These gages are nitrided in the polish preparation. It has also been observed 
TABLE Ill 
mpact (‘unnotched Izod) values of various high speed steel in (1) the as quenched and drawn condition, (2) after nitriding at 1025 
deg. F. for one hour and (3) after nitriding followed by several ‘“‘stress relieving’’ treatments. Nitriding bath contained 9.5 per cent (CNO 
“18-4-1"" Type Type Mo-V Super’’ HSS 
_ impact Rock Impact Rock Impact Rock Impact Rock Impact Rock 
reatment ft. Ibs ft. Ibs “er ft. Ibs ft. Ibs ft. Ibs 
33.0 64.6 42.0 64.7 340 | 64.2 16.0 66.6 
As Quenched 28.0 64.8 35.5 64.6 34.5 64.4 16.0 66.7 
and Drawn 29.0 64.6 44.5 64.5 27.0 64.3 18.0 66.8 
7.5 64.1 11.0 64.0 8.0 63.7 9.0 63.4 5.0 66.5 
vie : 8.5 64.2 11.0 63.8 9.0 63.8 9.5 63.4 7.5 66.5 
itride-1 fh 8.0 64.2 9.5 64.) 10.0 63.8 10.5 63.4 6.0 66.4 
wie 10.0 64.2 9.0 64.1 9.5 63.8 
igi 10.0 64.2 8.0 64.2 12.5 63.9 
seal 7.5 64.2 11.0 64.0 9.0 63.8 
Nitrid ‘ 6.0 63.7 7.0 64.0 10.5 63.7 5.5 63.0 5.0 66.2 
som 6.0 63.7 10.0 64.1 6.5 63.3 8.5 63.2 5.0 66.3 
8.5 64.0 5.5 63.9 12.5 64.0 7.5 63.0 45 66.2 
4.0 64.2 4.5 63.7 5.0 63.7 
Nitride-2 6.5 64.0 9.0 63.9 6.5 63.8 
4.5 63.9 7.0 63.9 9.0 63.5 
Sins 7 63.5 9.0 63.5 4.0 63.3 3.5 66.1 
7 4.0 64.1 45 63.5 4.5 63.0 4.0 65.8 
4 63.7 45 63.7 7.5 63.3 4.0 66.1 


All specimens were ground after hardening and double draw treatment except 


the ‘“‘super’’ high speed steel which was ground to size before treating 


whi 

a 

= 

= 

= 

ai 
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! 
| that on tools which have been nitrided for 1 to 2 hours TABLE V 
that the tendency to minute spalling of the cutting . 
edges in regrinding is lessened in those tools which are The microhardness (Knoop) numbers of various h “ae 
subsequently drawn at 1000 deg F. for two hours at 1025 (2) ate 
2.An aged mixture of sodium and potassium cyanides, = = ta 
containing 8 percent cyanate (CNO), shows a quite Type H.S.S. | Specimen Nitrate-Nitrite Microharde Numbers 
| comparable erosion for the various high speed steels 
| tested. 
3. The 18-4-1, Type M2, Type MI and the molybdenum- 0.4.4 
vanadium steels appear to respond equally as well to 
| the nitriding treatment. The nitrides of the several high | = NOES dog-F 67 
speed steels appear to be very stable as evidenced by “M2” 30 1200 
the slight change in the microhardness numbers of the 30a 1000 deg.F 1167 
nitrided specimens compared with the specimens nitri- “mI” | 50 1167 
ded and drawn at 1000 deg F. ‘This retention of hard- so 1000 den F wen 
ness at 1000 deg F is also typical of the gas nitrided 
Nitralloy steels. (6) 
1000 deg. F 1112 
t+. A number of tests are being conducted at the present 
time and show promise. Further tests will necessarily — 
have to be carried out in order to determine if the stress 
relief following nitriding is a significant improvement. 
Acknowledgement—Thanks are due the Vanadium Alloys (3) A. 44-82, 
Steel Co. for conducting the impact and bend tests; as well i, Mriding © — igh Speed Steel 
' Tools. 
as the microhardness tests. 
(4) Kostetsky, B. I. and Kuruklis, G. D. Stanki | 
References Instrument, No. 6, 1946. 
(1) Morrison, J. G. and Gill, J. P. Transactions 4. and GC. A: 
A. M. M. Vol. XXVIII, 1939. “Introductory 
A. S. M. Vol. 40, 1948. “The Bend Test For 
Study of the Nitriding of Hardened High Speed Mesdened Bich Seced Shecl.” 
Steel by the use of Molten Cyanides.” 
\ (2) Kinzel, A. B. and Egan, J. J. Transactions (6) Homerberg, V. O. “Nitralloy & The Nitriding 
i American Society for Heat Treating, Vol. XVI, Process.” The Nitralloy Corp. 230 Park Ave., 
1929. New York, N. Y. 
TABLE IV 
Bend tests on (1) Nitrided and (2) Nitrided and Stress 
Relieved 18-4-1 (P) and Type M2 (M) High Speed Steels. 
Spec. | Nitride | Stress | _Yield Bend Total Rockwell Com 
No. | 1025°F Relief Strength Strength Deflection Deflection Torsion pression 
Hours Hours P.S.4. P.S.1. Inches Inches Side Side 
P-] 1 none none 303,000 .046 | none 64.5 64.2 
P-2 1 700°F-1 none 274,000 .040 none 64.7 64.5 
P-3 1 1000°F-1 none 294,000 .044 none 64.2 64 
P.4 1 1000°F-2 none | 231,000 .035 none 63.9 63.7 
| P-5 2 none none 253,000 .039 none 64.3 64.3 
P-6 2 700°F-1 none 256,000 .040 none 64.5 64.6 
P-7 2 1000°F-2 none 253,000 .041 none 64.3 64.2 
P-8 2 1000°F -2 none 194,000 .032 none 64.0 64.0 
| p99 | 1 1000°F-1 437,000 563,000 092 0.005 64.4 63.9 
P-10 1 1000°F-1 | none 224,000 | .035 none 64.7 65 
P-11 2 1000°F -1 427,000 540,000 086 0.002 64.3 63.9 
P-12 2 1000°F-1 none 215,000 .033 none | 63.5 64 
y M-1 1 none none 260,000 | .040 none 63.8 64 
| M-2 700°F -1 none 292,000 046 none 63.8 64 
M-3 | 1 1000°F -1 none 288,000 044 none 64.5 
| M-4 | 1 1000°F -2 | none 291,000 .044 none 63.2 
| M-5 | 2 none none 286,000 .043 none 63.3 
M-6 | 2 | 700°F-1 none 286,000 .044 none 64.5 
M-7 2 1000°F-1 none 195,000 032 none 64.5 
M-8 2 1000°F-2 none 216,000 | .035 none 62.7 
M-13 1 1000°F-1 | 437,000 621,000 11 0.015 63.7 
M-14 | 1 1000°F-1 none 294,000 .046 | none 63.4 8 
! M-15 2 1000°F-1 | 437,000 587,000 .100 0.008 63.3 
M-16 2 1000°F-1 none 268,000 .041 none 62.9 
M-9 1 1000°F-1 none 292,000 | .045 none 64.4 
M-10 | 1 1000°F-1 none 294,000 -046 none 63.4 
M-1) | 2 1000°F-1 none 248,000 04) none 63.3 
M-12| 2 1000°F-1 none 294,000 045 none 63.3 
*- Eight specimens P-9 to P-12 and M-13 to M-16 were ground on top surface in reference to number on end before nitriding. All specimen 
full to size on thickness before nitriding. The “P” cimens were .005” full to size on width and the ‘‘M’’ specimens .015” full to width r stress 
relief specimens were ground to size removing metal from the three sides not ground before nitiriding. The nitride case on specimens P-9 M-'3 
and M-15 were tested with the case in compression; on specimens P-10, P-12, M-14 and M-16 the case was in torsion 
** Specimens M-9 and M-11 were vapor blasted before stress relief and specimens M-10 and M-12 were vapor blasted after stress relief 
| — 


C-16 The Too! ginee 


Hard Chrome 


By Brayton A. Taylor 


Plating 


VICE PRESIDENT 


CHROME ELECTRO-FORMING CO 


H. PLATE is applied to new tools and gages for 

ed production life; to bring undersized used 

ginal specified dimensions or to new re 

= ents to provide abrasion-resistant wear surfaces 
nachined or formed parts and products 

rd chrome plating process deposits rela 

nes of from 0.0005 to 0.01 inch.’ It is 

o the steel or other base metal, as con 

ative coatings, usually not more than 

ck and applied over some preparatory 

gy |] final coating, in either case, has a hardness 

50 Brinell 

irface may be described as soapy or slip 

coefiicient of friction and hence a great 

e tendency to galling in close-fitting ele 


elation to each other. 
Preparing Base Metal for Plating 


on of the base metal is a most important 
weessful hard chrome plating. The metal 
all scale, burrs, burns, and from metal 
‘fuzz”") turned over during grinding. It 
from deposits left as a result of secondary 
such as cyanide baths 
the finish before plating, the better will 
ifter plating. Even when applied in the 
m to this process, hard chrome plating will, 
ler suitable magnification. show the same 
eristics as were left on the unplated base 


f high and spots or areas on the base metal 
ites early peeling, chipping and flaking 

ler pressures encountered in service. As 
piece of plate glass on a somewhat dis- 


surface. Apply relatively slight pressure 


LANDBOOK t ed 


and the glass will break. Place the same type and thickness 
of glass plate on a truly flat surface and it will not break 
under several tons pressure 

Another important requirement for good hard chrome 
plating is that the base metal be hard enough to support the 
plate. Providing the surface has been properly prepared: 
the plate will adhere as well to a base metal of Rockwell 
40C or lower as to metal of Rockwell 64C or higher. How 
ever, the compressive action of forces locally applied in a 
plated surface tends to drive the plate into the base metal 
If the base metal yields under the pressure, the plate will 
itself bend or deform, with very probable early failure 

In a nutshell, hard chrome plate can only be as good as 


the surface to which it is applied 
ance of Plati 
mportance o ating to Size 


\ tool or part of far superior service life is assured if 
no finish grinding is done on the hard chrome plate. In 
proof, extensive tests have been made on plated steel of the 
same grade and hardness. As against pieces plated oversize 
and then ground to size, pieces which were plated to size 
and therefore not finish ground showed at least twice the 
wear life 

Among other probable reasons for this, is the possibility 
that grinding after plating may unduly thin and weaken the 
plate at spots where the base metal was high due to poor 
finishing. Whatever the reasons, it is both desirable and 
economically possible to get parts so accurately plated to 


size that subsequent finishing is usually not necessary 
Ball Bearings 


Balls can be plated with 0.006 in. of hard chrome and 
held within bearing manufacturers’ tolerances. One inter 
esting application is their use as checks in check valves 
employed in underground SeTVICeS involving severe corrosion 
and abrasion conditions, The balls are tested for smoothness 


and concentricity by turning the ball on its seat while a 


vacuum is pumped, if any leakage results, the ball is re 


yee ted 
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Outboard Cylinders, Cylinder Bores, and Gun 
Barrels 


Chrome plating of outboard cylinders has permitted a 
one-third increase in the rpm. A coating of 0.0005 in. of hard 
chrome in cylinder bores enabled the rpm to be increased 
from 6,100 to over 7,000. Gun barrels have been plated in 
lengths up to five feet, with no subsequent grinding or 
lapping required, and permitting a material increase in 
the bullet’s velocity. 


Powdered Metal Dies 


In one case on record, 6,000 bushings of an extremely 
abrasive material were produced by unplated punches, dies 
and pins. After hard chrome plating, 45,000 of these bush- 
ings were produced, with all of the wear still carried by 
the plate. 


Taps 

Hard-chrome-plated taps, for use on zine, magnesium, 
aluminum, brass and bronze, cast iron, plastics, and on die 
castings and steel forgings, have shown ten times the life of 
unplated taps. 


Extruding Dies 

In one application, drive shafts were extruded through 
steel dies at 180 tons pressure, with a yield of 2,000 pieces 
per die. With 0.0005 in. of chrome plating and the same ap- 
plied pressure, die life has been extended to 34,000 pieces, 
after which the worn chrome plate is stripped off and _ re- 
plating is done to size. 


Drill Jig Bushings 


It has been found that, by grinding and lapping drill jig 
bushings 0.001 in. oversize and then hard chrome plating 
back to size, wear life is greatly increased. In one auto- 
motive application, this practice permitted a 500 percent 
increase in number of holes drilled, as against non-shrink 
chromium steel unplated bushings. The plating tolerance 
on hole size can be held to tolerance specifications listed in 
American Standard ASA B5.6—1941, and closer if necessary. 


Hard chrome plating of wear parts such as the crankshaft 


above more than pays for itself in longer service. Die 
shown in center, are successfully hard chrome plated 
extrusion applications 


Thread Gages 


Good practice is to precision grind and lap ¢ 
0.003 to 0.004 in. below basic gagemakers’ t 
apply hard chrome plate as close to the hig 


possible, so that no grinding or lapping is re 


plating. 


Provided that the gage elements are not wor 


than 0.005 in. under basic size, plated gages 
tively salvaged for 50 percent of their init 
stripping off the worn plate and then replating 
reclaimed gages can and should carry the 
new gage. 


Punches, dies, and other tools can be similarly 
It is recommended that the “pulling” tolerance | 


mined for each such tool. If this tolerance 
tool is, say, 0.003 in., then that tool should 
the job when it has worn 0.008 in. under the b 


3 S 


Taps, drills and 
field for hard 
claimed and platé 
times carry the g 
gage; drill life has | 
to eight times thr 


Se 


and lapped a few ten-thousandths 


It is then plated 


t he pulling tolerance. 


BB roache= 

—_ ave been worn down 0.0005 to 0.0007 in 

en plated back to size, and then yielded 

ee times the life of the orginal unplated 

0) hes having a burnishing section, up to 700 
life has. been attained, depending on the 


ed and on the amount of metal left in the 


Due t coefficient of friction, hard chrome plating 
Since drill life 


nd as well as the flutes standing up, plating 


and minimizes galling. 


drill life through the virtual elimination 
vould require a portion of the drill tip to 
the drill will cut to size. 


iron, with an increase in feed equal to 


drills, hard chrome plating has increased 
e to eight times that for unplated drills 
s showed none of the burning that would 


d high-speed-steel drills if run at carbide 


Burnishers 


eat frequently generated im burnishing can 
expansion that would throw the burnished 
ecified tolerance. The soapy texture of a 
burnisher surface, with its minimum galling 
ess frictional heat to be generated. A series 
pecific application showed a 9-hour life for 
speed burnishers, a 31-hour life with bur 
hrome-plated and reground to size, and a 


fe for burnishers hard chrome plated to size 


One of the advantages of hard chrome platir 
py surface, which mit 


hers. Increased 


mizes gal 


wear resistance 


Plastics Molds 


The service conditions for the : Hding of plastics involve 
heavy wear, harsh abrasive materials. chemical corrosiot 
high pressures and temperatures ind close tolerances 
thick pro 
vides a smooth, dense surface that stands p remarkably 


Hard chrome plating from 0.0008 to 0.0005 in 
under all these adverse factors There is better flow of 
compound; higher finish on molded pieces and easier extra 
tion from the mold; better maintained uniformity of mola 
pieces, and no need of frequent repolishin 
From the salvage point of view, there are marked econ 
omies in the hard chrome plating, hack to size, of suel 
elements as cavities, side walls, knockout pins, hole-forming 


pms, monogram pins, insert holders, and curing forms 


Piston Rings 


In most cases, the he and ially tiie 


top rings operate with very little lubrication This con 


dition, long continued, can cause the rings to feather o1 
scuff, with resultant cylinder wear, high oil consumption 
and low efficiency. Bad dusting conditions will also con 
tribute to ring and eylinder wear 

Hard chrome plating on the piston ring evlinder-contact 


The high 


hardness of this plate tends to condition the evlinder wall 


ing surface permits the ring to seat itself qui kly 


during the seating-in period, so as to achieve extremely well 
matched surfaces. The life of plated rings is about five 
times that for unplated rings. and the evlinder wear is 


reduced by two-thirds Only the top ring of each piston 


need be chromium plated 


To obtain copies of discussions on convention papers, 


see coupon and order blank on page C12. 
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a gi such as valves. steering gear forgings and gears has made plating a ee 
j S as economic succe Pist te ncreased by four times by plating oo Nt 
Ss ees on automotive parts and cylinder wear reduced by two-third 
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Cold Roll Forming Metals 


Rit ROLL FORMING has been defined as a process where- 
by a flat strip of metal, by passing through a series of rolls 
arranged in tandem, is progressively formed into the ulti- 
mate desired shape. Ordinarily the metal requires no heating 
or heat treatment before, during or after forming. The num- 
ber of rolls required is determined by the character and 
intricacy of the shape, also the thickness and kind of 
material to be formed; hence, it is customary, where a 
number of different shapes are to be made on the same 
machine, to use one having a base long enough to accom- 
modate the maximum number of rolls ever likely to be 
required for any shape likely to be made on that machine. 


The Machines 


Because of the necessity for great accuracy and uniformity 
in most roll-formed shapes, the machines as well as the tool- 
ing must be designed to very close tolerances. They must 
also be quite sturdy so as to withstand, for a period of many 
vears, the bending stresses, wear and tear incident to con- 
tinuous operation at a high rate of speed, in forming 
millions and millions of feet of sheet and strip metal. 

The typical roll forming machine consists of a welded steel 
base on which is mounted a series of two, three or more 
identical roll stands. each designed for holding one pair of 
rolls. For forming light, narrow shapes, the so-called out- 
board type machine is often used. In this the roll spindles 
are supported only at one end, affording better visibility 
and access to the machine in changing and adjusting the 
tooling. However, the pressures required in forming most 
commercial shapes are such that they impose on the spindles 
bending stresses which can best be withstood by supporting 
them at both ends in adjustable anti-friction bearings. The 
latter also provides the means of keeping the spindles in 
accurate alignment. This (Fig. 1) is known as an inboard 
type machine. 

The inboard type of machine as made by at least one 
manufacturer, can be quickly converted to an outboard type, 
simply by pushing the outboard housings in against the rear 
housings. 


C-20 


The gearing in roll forming machines consist 
ened steel worm and high strength bronze wi 
latter mounted on the fixed lower roll spindle. As | 
roll spindle has to be adjustable to different | 
commodate rolls of different diameters, it is 
a toggle gear arrangement which permits making thes 
justments without sacrifice of the full pitch-line mes 
drive gears. For applications in which these 
be exceeded, the gear housings are set back and th 
driven through jackshafts and universal coupling 
has been made with spindles up to 15 in. diameter 
forming structurals up to %% in. thick and pipe 
diam from plate up to *4 in. thick by about 94 
These machines are used in connection wit! 
pipe and tube mills. 


When the sections to be formed have deep p: 
a deep channel, box and tubular shapes, the 
rolls have a greater pitch or driving diameter 
ones. The pitch diameter is defined as the wid 
nearly horizontal area of the roll profile. T! 
portant in providing most effective, balance: 
the stock. In deep forming, the male rolls, being of 2 
diameter, and therefore having a greater per 
than the lower, will exert a greater pull on th 
will result in excessive friction and heat, scoring 
and excessive wear of the rolls. Leading makes 
are available with different gear ratios for th 
lower spindles, so as to equalize differences in 
speeds. For machines intended primarily for gi 
tively flat shapes, machines with equal gea 
obtainable, although the unequal gear ratio is | 
cause it is equally suitable for forming both 
profiles. 

A question which may occur to many of vo 
unequal gear ratio is successful in forming bot 
and deep profiles, how can it be that the eq 
machine is good only for forming the shallow 
an attempt to explain the difference by tw: 
section drawings. On the left is a cross sectior 
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diameter, mounted in a machine with 
forming a shallow channel. The pite! 


pper and lower rolls here are identical: 


ameter lies midway between the upper 


el to be formed with particularly deep 


en from the drawing that because of lack 


would be impossible The flanges would 
shortly after they have been bent up a 
alfway towards the perpendicular 

th the drawing on the right, which illus 
iss In an unequal gear machine, forming 


e width but with Hanges twice as deep 


s of the rolls here are placed way below 
tween the top and bottom spindles, and 
fixed that the surface speed of the large 
tical with that of the smaller, lower roll 
enough space has been gained to make 
hannels and other profiles with flanges 
er than with the equal gear arrangement 
y naking rolls for all profiles, whether deep 
ade on a machine with unequal gearing, 
to make sure that the diameter ratios 
er and lower rolls will be the same as in the 
lo! which the gearing was first designed. 
rface speed of the upper and lower rolls 
il] remain the same whether shallow or 
= 


he formed 

ts of individual roll stands are intercon 
flexible couplings and are driven through 
tor mounted slightly to the rear of the 


standardized basic sizes of forming ma 

ds are interchangeable. On the spindles 
main forming rolls and spacers for any 
profile, kind of stock, width and thick 
n the rated capacity of the machine 
ile exception, namely, that deep sections 

not be formed on machines with equal 

H er, with an unequal gear ratio machine, 


leep sections can, as already mentioned, 


ll parts of any roll stand of a given size 
nterchangeable not only with the cor 


he other roll stands, in the same ma 
ther machines of the same size, make, and 
ar and tear on the machines is ordinarils 
changeability of parts makes repairs and 
vith a minimum of spare parts. Where 
f the same basie sizes are in use, it is 

stock one complete extra roll stand 
minutes replace any roll stand on the 
cause trouble. In this way, one need 


luction while trying to locate the exact 


MALE 
\ ROLL | mat 


| TOP ROLL 
EQUAL GEAR | 
RATIO | 


UNEQUAL GEAR 
RATIO 
FEMALE ROLL 


FEMALE BOTTOM ROLL 


Fig. 2. Principle of application of the unequal gear ratio in cold roll 
forming machines is shows the two diagrams above 


source of the trouble and dismantling the entire assembly in 


order to replace any part thereof 


Forming Bright and Pre-coated Stock 


When roll forming is not to be followed by other opera 
tions, such as trimming and forming the ends, welding or 
bending, it is common practice to use cut lengths or blanks 
and even coiled stock which have already been given the 
finish ultimately desired. As the change of profile bet ween 
roll passes is limited, the roll pressures, in cold forming light 
gauges of metal, are low enough to permit successful form 
ing on a large scale of galvanized, electro-galvanized and 
electro-plated stock. Metals which have been subjected to 
mechanical and chemical surface treatments such as buffing, 
polishing or burnishing may also be cold roll-formed success 
fully without objectionable marring of the surface 


Hot-dipped galvanized stock is being extensively used in 


cold roll forming, but is subject to greater limitations than 
are the other finishes just mentioned 

Ordinary paint, enamel, and other organic finishes are not 
well adapted to cold roll forming. However, in recent vears, 
a number of organic coatings have been developed which 
will successfully withstand the stretching at sharp bends, as 
well as the pressures and Wiping a tion of rolls used in cold 
forming 

Progress is constantly bemg made along these lines to im 
prove and broaden tive se of organic coatings in cold form 
ing applications 

The limitations in general apply to corner radi, depth of 
profiles and thickness of stock, but are sufficiently broad to 
permit the cold roll forming on a very large scale of metal 
trim, mouldings, and building components. Invariable re 
quirements are, however, that rolls must be accurately de 
signed and ground, and their adjustment in the machine 
must be so accurate as to avoid excessive pressures resulting 


in scoring and other damage to the surfaces 
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Fig. 4. In designing rolls, the open side of the section to be formed is Fig. 5. This flower of the successive roll passes req 
generally made to face up, as shown above form aids in development of the finished design 
Tooling for Roll Forming quired; embossing rolls; in fact, a number itta 
First and most essential in tooling for cold roll forming with 
are, of course, the main, or driven, rolls, with the spacers for other than strictly roll forming. with little or 
holding them in proper lateral alignment on the spindles. labor costs or reduction of speed 
Fig. 3 shows a standard size roll forming machine with rolls Designing Main Rolls 
for making the side and end sections for burial caskets form- 
erly made in press brakes. In designing the main rolls, the open side of | 
Depending on the character of the shape to be formed, be formed is generally made to face up; that 
there may also be a pair of entry rolls or a guide to keep the the strip are beat upwards rather than down 
stock, as it is fed into the machine, in proper alignment with in Fig. +. When the profile is to have openings fa 
| the first pair of forming rolls; also idler rolls, bar guides, or up and down, the larger or more central opening 
A shoes for pinching in of edges and also to prevent vertical made to face up. 
) or horizontal deflection of the stock in its passage between As a preliminary to designing a set of rol 
" successive roll stands. The idler rolls may also be designed to advanced method, one makes a rough lavo 
exert pressure from the sides, as an aid in forming the (Fig. 5) of the successive roll passes, after first 
vertical surfaces of deep sections, such as channels and box a horizontal and a vertical guide line for develop 
shapes. Finally, at the exit end, a straightening guide. to profiles from the flat strip to the finished shap 
prevent curving and twisting of the shape as it leaves the In regard to the guide lines, one is known 
machine. zontal pitch line, the other as the vertical pa 
Small rolls or dies may also be provided for curving, coil- former is placed at the most advantageous | 
ing or ring fortaing: dies for cutting to length, perforating the lowest point of the shape to be made, at 
and notching the ends. These latter are mounted in an auto- straight, almost horizontal line through fron 
matic flying cut-off machine installed in line with the form- last roll pass. This line establishes the pite! 
ing machine. There may also be rolls for making lock-seam the male top rolls and the female bottom rolls resp. 
tubing: cutters for trimming stock to the exact width re- In the case of forming a simple angle, the pits 


at the bottom, in other words, it would corresp 
outside corner of the angle which, in this cas: 
lowest point in forming. 

The vertical pass line intersects the horizon 


or vice versa, depending on which is made 
As forming in the first roll pass generally 
middle of the strip and in the following 
toward the outside edges, the vertical pit: 
given section is established as the central st 
dividing line with reference to the number 
all the bends to be made on either side. 1 
balance or distribute the amount of forming 
by the rolls as equally as possible to the left 
centerline. 
In the case of the angle, it would be at 
of the strip, while in the window screen sect rig 
would be off-center, namely, slightly to 
actual or geometrical centerline of the flat 
will observe that the number of bends on « 
line is the same, namely three. Also that th 
to be done by the rolls on either side is abo 
while the top bend on the left virtually req 
metal back on itself, the radius of the bend 
volving about the same amount of work as « 
four bends to the left and right of the 
These, as will be seen, form angles of only a 


| Fig. 3. This standard-size roll forming machine is set up for forming . : - 
| the sides and ends of burial caskets are made sharper, that is with smaller ims! 
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by the progression of passes on this window 
should allow equal stress on both sides of a 
of the flat strip 


er of roll passes required, there are defi 
the amount of forming that can be done 
pass, and these limitations must be kept in 
er rules governing sequence, etc., in mak 


juence, the forming must as already men 
rt at the center, or as near to it as the 
weeding in successive roll passes towards 
eason is that many bends or beads if first 
the edges, would lock the metal in place 
causing it to tear if subsequent forming is 
he middle. Such forming obviously can 
it pulling the stock from both edges to- 
Therefore, once the metal is locked be 
the forming of angles or beads near the 
subsequent attempt at bending nearer the 


irily result either in stretching or tearing 


e forming near the edges is of such a 
loes not prevent the stock, confined in the 
being pulled in toward the center in sub 
eptions may be made to this rule. Fig. 7 
ridge roll section, heretofore usually 
IFESSES, Recently, however, it occurred to 
hat this shape could readily be continu 
forming machine from coiled stock, at a 
and correspondingly reduced cost. In ad 
length can be produced without change 
by adjusting the automatic cut-off. In 
in a roll forming machine, the transverse 
th sides are formed in the first roll pass 
because running transversely of the 
st the subsequent inward pull to form the 


iently to cause objectionable stretching or 


s to the amount of forming that can be 
viss, a basic rule is that under no circum 
bend be great enough to “carry back” 
nto and beyond the prec eding roll pass 
at is meant by this, and by the words 
mind that the flat strip is progressively 
narrower by being bent in towards the 
For example, when forming a channel, say 
shape tapers from the full strip width at 
ih may be, say, three inches wide, to a 
one inch at the exit end. Fig. 8 is a visu 
arry back” of the bending stresses set up 
land third roll pass in forming two chan 


w and the other with deep flanges, but 


ed width 


Fig. 7. Above is a corrugated ridge roll section which, formerly made 
on a power press, is now produced fron yiled stock on a roll forming 
machine at considerably lower cost 


This drawing indicates the right edge line of a strip to be 
converted to a relatively shallow channel and also a deeper 
channel, the being being along the line B-B. Because the 
metal is bent to a sharpet angle th the second pMiSS, and the 
edge held tightly along the tapering edge line, a line of stress 
will be set up diagonally between the bend line in the third 
pass and the edge of the strip near the first roll pass. In the 
shallow channel, this stress line is shown to intersect the edge 
of the strip close to the first pass, but still not mm, or extend 
ing back beyond, this pass 

In the deeper channel, say one having wider flanges as in 
dicated above, but otherwise the same thickness and ulti 
mate width. the stress line would be about the same. but 
with the big difference that is this case the diagonal stress 
from the third roll pass backwards to the edge would extend 
to a point somewhere back of the first roll pass. This would 
cause an excessive stress at the outer edges of the strip as it 
comes out of the second roll pass, causing the edges to be 
stretched in passing through. The greater length of the 
metal here would cause the finished shape to have wrinkled 
or wavy edges 

To prevent this from happening. the channel with the 
wider flanges would have to be formed less abruptly; that is 
in more roll passes than one with narrower flanges When 
using heavier gages—0.090 in. and heavier—the carry-back 
of the diagonal stress line will be even longer than just in 
dicated. hence the amount of forming between the roll Passes 
must be still further reduced in order to prevent stretching 


of the edges. This, as just mentioned, increases the number 
of roll passes required 

In other words, the angle or length of the “carry-back” 
depends on thickness as well as width of leg to be formed 
and also on the kind of stock used. All three factors must 
be considered in their relation to the spacing between the 
roll stands As no exact mathematical formula exists for 
working out the answers, the roll designer must lean heavily 
on past experience in comparable cases. Where the section 
is fairly complex it is also important that the roll designer 


be free from bias and pressure from outside sources 


Over-Forming 


More severe bends can normally be made in the initial 
stages than in the final stages of roll forming for the final 
passes must bring the shape to its exact and final profile and 
insure against “spring-back’ In fact, with springy. stock, 
slight over-forming may be necessar 

Al] passes must be so designed that their surfaces are in 
contact with the largest possible area of the stock being 


formed, and so balanced between the left and right sides of 
the centerline as to insure good traction and freedom from 


side pull 
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Theoretically, the pitch diameters of the rolls are the same 
for all the passes, but as the strip elongates slightly and to 
a varying degree in passing through the rolls, the pitch 
diameters are progressively stepped up to a slight extent so 
as to maintain a satisfactory and uniform tension on the 
strip for traction purposes. This may be important because 
if the traction should decrease between any two passes, the 
one pass would be pushing the strip forward faster than the 
next pass would be pulling it in, often resulting in buckling 
of the stock and interruptions of the operation for cutting 
off and removal of the buckled strip. 

To aid in pulling in the edges of the strip in entering sue- 
cessive roll passes, and especially in the initial two or more 
passes, where most of the forming is being done, flanges must 
be provided on the female rolls. The dimensions and pro- 
files of these flanges should be sufficient to prevent scoring 
of the outside surfaces of the stock as it is being forced in 
the downward in the lower or female rolls (Fig. 9.) 

From this line drawing which illustrates the change in 
profile of a channel between the second and third pass, the 
outside surfaces on both sides would be scored in being 
pulled in against the edges of the lower rolls in the third pass 
unless these rolls were provided with flanges as shown to 
prevent this from happening. These flanges are also designed 
to prevent excessive wear of the edges of both the upper and 
lower rolls. 

Due to interference from idler rolls and for other reasons, 
it is not always possible to use flanges of the desired depth. 
When this is the case, it is necessary to give the inside edges 
of the flanges a very generous radius as shown at H in Fig 
9. A generous radius here is always recommended, regard- 
less of the size of the flanges. 

After the successive profiles have been roughly drawn 
with due allowances for the various limitations described, 
the dimensions and angles are accurately calculated from 
the finished shape in order to establish the exact strip width, 
as shown in Fig. 10, again using the window screen section 
as an example. 

For the purpose of machining and grinding the rolls and 
spacers, a detail drawing of each roll pass is made, indicating 
degrees and radii of angles and dimensions of flat areas be- 
tween them, horizontal distances between bends, and other 
data, including dimensions of spacers. Fig. 11 represents the 
fourth roll pass of the same window screen section. From 
right to left, this tooling is, as will be seen divided into three 
main parts, numbers Tl, T2 and T3 for the top and B1, Be 
and B3 for the bottom tooling. T2 and B2 indicate the rolls 
in the middle, and the right and left sections are, of course. 
the spacers. 

After all the passes are calculated and laid out as shown, 
the rolls can be machined on conventional toolroom lathes, 
heat treated and ground in a roll grinding machine with 
radius-turning attachments. 

The method just described was developed some years ago 
by a manufacturer as a more accurate and_ satisfactory 


SECOND 
ROLL PASS 
POU PASS UNE CHANNEL 
\ 
gress 
\ 
BEND LINE OF BOTH CHANNELS 
« < 


CENTER LINE OF STRIP 


Fig. 8 is a visualization of the carry back of bending stresses set up 
between second and third roll passes in forming two channels, one 
with narrow and the other with deep flanges. Both have the same 
finished width 
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method of designing, machining and grind 
than the old template method, being especia 
making the first and original set of rolls usua 
a new roll forming machine, for the product 
less complex shapes 

Dependence only on a set of templates 
factory for the simpler shapes, especially whe; 
cating a set of wornout rolls. But the te: 
method is inherently incompatible with th 


accuracy desirable for high production to « 
It is often difficult to make the templates 
and the rolls fit the templates with the desir: 
curacy. 

With the old method, more time often has 
fitting the rolls to each other before the « 
forming can be continuously obtained, with 
interruptions, spoilage and rejects. The ne 
reduces dependence on the workman's skill 


It places roll making on a more accurate, scis 
dependent on the old fit-and-try method 

In machining the rolls by the new metho 
are, as already mentioned, necessary. An allo 
0.005 in. is made for subsequent grinding 

In checking the fit between upper and lowe: 
gage, made from a narrow strip of the stocl 
inserted between them. The clearances in ¢! 
curves should be slightly smaller so as to in 
sure in these areas of the profile. The clearay 


be from 0.0005 to 0.001 in. smaller than the stocl 


Training Operators 


In the course of years, the design of roll form 
has been greatly simplified and standardized 
facilitating operation, tool changes and ad 
parts have been made easily accessible, easi 
friction bearings, micrometer gages, and devices { 
control and automatic operation, have been 

As a result, in a few weeks any intelligent 
acquire the basic knowledge required for operat 
ments, tool changes and maintenance. Speed 
are quickly acquired, so that within a few n 
tion per day and quality will be at or nea 
obtainable. 

Time required for roll changes varies ac¢ 
number of passes and the complexity of th 
age time required for changing tooling light 
easily lifted by one man, on a machine of ¢ 
passes, will be from one to two hours for 
files, and from three to six hours for more co 

Some manufacturers furnish an instructo 
new operator in making tool changes, testing 
the setups and operating a new machine. Wh 
of an instructor are necessary or desirable 
added consideration in the purchasing of a 


Materials for Roll Manufacture 


If relatively small quantities are to be 
given shape, and the profile is simple, wit! 


Fig. 9. Flanges provided on the female rolls aid 


edges of the strip in successive roll passes 


| 
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nF ensions and angles are determined from the finished 
ae have been drawn, to establish the exact strip 
. urs, the rolls may be made of inexpensive 
r or semi-steel, and hardening eliminated. 
‘ duce anywhere from a few thousand up to 
iy feet, depending on shape and finish of the 
4 iaterial from which it is made. 
oll life desirable in large scale production, 
F must have good machining quality, must 
Pt Rockwell C, with a minimum of warping, 
i { being ground and polished to a smooth 
: ol steel rolls on aluminum or brass stock, 
} million feet are frequently obtained before 
Pecrinding essary 
re to be formed from hot rolled, unpickled 
Reel. the should be of high-carbon, high-chrome steel, 
Bo as to re the abrasive action of the scaly surface of 
Bhs 

Vide rolls are often made in sections, to the end that 
fiferent parts thereof may be made of different materials, 
t g to service requirements 

e parts of the profile an especially tough grade of 

4 be chosen, while for others materials may be 

miosen for hardness or wear, or both. This split roll design 
t s it possible to replace worn sections separately 

. especially desirable for forming wide sheets 
flat areas predominate, such as V-crimp and similar 
poo! sheets and siding; the flat part of the rolls which do no 
gmay then be of soft steel, while hardened tool steel 
i used for those parts which do the forming. 

In cer ises it is advantageous to chrome-plate the 
[his is generally done to minimize scratches and 
re! n soft or pre-coated stock. However, high 

g rome is recommended rather than chrome- 
g, t | the necessity for re-plating every time the 


e regrinding 


When hard-surface stock is used, or when the stock has an 
affinity for the rolls which may result in damage to the 
finish, bronze rolls are sometimes used to minimize the “pick- 
up”. The life of bronze rolls depends on the stock used. 

When forming unpickled, scaly material, an extremely 
hard metal is required, while for forming cold rolled or stain- 
less steel, aluminum or its alloys, it is advisable to use hard 
bronze or an alloy, such as No. 20 Ampco 

In order to prevent the guides from picking up surface 
particles, it is often advisable, especially in forming very soft 
metal, also to have the hardened and polished guides chrome 
plated. Similar consideration govern the choice of materials 
for straightener, idler rolls, etc 


Cost and Life of Roll Forming Machines and 
Tooling 


The initial cost of a standardized cold roll forming ma 
chine, with a coil box or reel for feeding the machine, and 
an automatic flying cut-off, motor and controls, ranges from 
about $10,000 minimum up to $50,000 or more, depending 
on size and the number of roll stands required. The median 
would probably lie somewhere around $25,000, not including 
tooling and die cost. A few typical examples may be of 
interest. A small inboard machine with five roll passes, coil 
box and automatic cut-off motor and controls, for producing 
a venetian blind cornice cost $8,000. The complete tooling 
for this machine, including cut-off die, cost $1,690. For form 
ing the bottom rail of these blinds (Fig. 12), the same basic 
size machine was used but 12 roll stands were needed instead 
of only five, with the cost going to $12,500, The tooling and 
die cost for this section was about $5,000 

For forming bicycle rim moldings (Fig. 13) a still larger 
standard machine size was needed, with 10 roll stands. This 
molding was passed through two electric welders arranged 
in tandem, to give to the twin tubular shape increased 
stiffness and strength without increase in weight. The last 
unit in this line is a special coiling machine combined with 
an automatic cut-off. These machines were both adjustable 
so the rims ranging from 20 to 26 in. in diameter may be 
obtained within a circumferential tolerance of 1/16 in 

This entire production line, including the welders, tooling, 
die, motor accessories, cost about $37,500 

As to life of machines, there is practically no limit, and 
maintenance including replacements is small or negligible 
even in a very old machine, so long as it is not being abused 
The obsolescence factor during tl 


has also been very small Although machines have been 


¢ past one or two decades 


constantly improved in accuracy, accessibility, ease of ad 
justment, and wearing qualities, basically they have not 
been changed 


g to the window 
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Fig. 12 (left). These venetian blind rails were produced in twelve 
roll passes on a small roll forming machine. Total cost of equipment 


Wear and replacements of rolls and dies are the principal 
items of expense. In the majority of applications, three or 
four million feet can be produced before regrinding is neces- 
sary, and several regrindings can be made before ultimate 
replacement. Keeping the rolls clean greatly prolongs their 
life. 


Speed and Economy 


Standard roll forming machines are usually equipped for 
a constant speed of 100 feet per minute, but may be designed 
for a higher or lower speed to meet special requirements. 

Allowing for avoidable and unavoidable delays during 
working hours, the daily production at this speed will aver- 
age about 30,000 lineal feet. This may, but seldom is, 
stepped up by end-to-end welding of successive coils to avoid 
the slight loss of time incident to the starting of each new 
coil through the machine. Many machines are operated 
only a few days per month, yet are highly profitable. 

Generally speaking, if cold roll forming can be used in 
shaping any product, the conversion cost will be lower than 
obtainable with any other method. Not only that, but of 
even greater importance is the reduction in weight frequent- 
ly obtainable by taking a flat strip of metal and forming it 
into box, channel, tubular and other hollow shapes to obtain 
the highest strength-weight ratio. This is particularly true 
as compared with solid steel and non-ferrous shapes pro- 
duced in rolling mills, foundries, forge shops and by the ex- 
trusion and other methods. Many parts initially made by 
any of these methods therefore sooner or later are redesigned 
for cold roll forming, often with the result that both material 
cost and conversion cost are cut in half or better. 


Where to Use Cold Roll Forming 


Inherently, cold roll forming is applicable mainly in the 
mass production of shapes of uniform profile. A limited 
amount of transverse forming may be done, but the width 
must be uniform, unless blanks are first cut and fed into the 
machine. 

The minimum practical radius of bends is equal to the 
thickness of the stock but it should preferably be double 
the stock thickness or better. With some sacrifice of 
strength, sharp inside and outside corners are, however, ob- 
tainable. In forming wide shapes from thin stock, some 
bending at or near the outside edges is necessary to stiffen 
them and avoid waviness. 

Conversely, maximum thickness of stock suitable for form- 
ing depends on the material used and on the angle or radius 
of bends or curves. As mentioned, plain angles, channels and 
other structurals up to 1% in. thick have been and are being 
produced, and also pipe up to 34 in. wall thickness. 
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and tooling ran $17,500. A larger standard machine was requires 
for the bicycle moldings in Fig. 13 (right) 


As a general rule, it may safely be assumed that 
product can be roll formed as is, or redesigned to 
suitable for roll forming, this method will res n 
unit cost, either because of saving in weight and ; 


terial alone, or in conversion cost or both. A roll f 
machine will also provide a much greater producti 
hour than machine available. 

Where the material cost is high in relation to con) 
cost, the saving in the unit cost of finished shapes 


to be the more important of the two factors. This bei 
case, the first and most important, if not th 
task, of tooling and production men generally is to { 
discover the places where roll forming is practical. T! 
relatively much simpler task when production of 

product is to be started. At this time, however, quant 
quirements are likely to be either so small and un 

and the initial investment in equipment relatively s 
that it is often decided to use mill shapes, or have tl 

cast, stamped, extruded, or made by any other met! 
volving the lowest possible initial investment in molds 


and other tooling. If power presses already are availabi 


the plant, and only the initial die cost has to be cons 

this method is often chosen as a matter of course 
Often it is also erroneously assumed without prior in 

gation that roll forming for some reason or other is no! 


able. The reason may be thought to be that the shap 
to be curved, pointed, or otherwise shaped into an orna 
tal or functional pattern, or the section perforated, no! 


embossed, indented or welded. Any or all of these fu 


can, under most conditions, easily be performed in 
forming machine or in synchronized attachments or aul 
iliaries. 


Until very recently in a certain large shop, one might hs 


4 


seen in operation three power presses forming plain ange 
with specially designed ends. It was suggested that om 


small roll forming machine placed in line with a press! 


punching out the blanks, would do the work. The sugges™ 


was acted on, and now these two machines 


only one girl, are producing considerably more and Dette 


angles than were formerly obtained from three operate 
and three presses. 
The case is typical of conditions found in many shops 


method first chosen may have been the bes! 


under the circumstances then existing, but increased quan" 
requirements sooner or later made it too expensive. 


In another case, a large company installed t 
ing machines at one time, to produce sections f 
by the extrusion method. In this case, the ol 
continued by default until quantity requiren 
come from six to twelve times greater thar nie 
have made one single rol] forming machine a pro"! 
vestment. 
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For Modern Truck Engine 
Production 


By Joseph Olender 
MECHANICAL ENGINEER 


TRUCK ENGINE 


WORKS 


INTERNATIONAL HARVESTER COMPANY 


ft 

\ 

Pompa 
Bilver D 
Buper B 
Buper R 


ECENT ANNOUNCEMENT of International Harvester’s 
ne of trucks climaxed a tooling program representing 
stment of more than $30,000,000. 


and accurate machine and fixture 
was the program keynote. Coupled with ad- 
engineering, sufficient overload safety factors 


sturdy 


ssed for long range quality in the product. Three 


f “L” line truck engines are produced at the 
Indianapolis plant. They are the valve-in-head 


iamond with 220 and 240 cu in. displacement, the 
i¢ Diamond with 269 cu in. displacement, and the 


| Diamond with 372, 406 and 450 cu in. displace- 


Synchronized Planning 


ning, research and preparation for production of the 


ne, while coordinating the transfer of our “Green 


quarter view of this fifteen-station Natco engine cylinder 
machine shows the anguiar heads for sprak plug machining 
as vacuum ship ducts that remove excess shavings as the 


Station to station 


Diamond” engine line to Harvester’s Springfield, Ohio Works, 
required more than a year of continued effort 

Plant layout stressed minimum material handling. Ma 
chining lines were laid out to spur into the main assembly 
building at a point approximately where the manufactured 
parts are sub-assembled or assembled to the engine 

Purchased items are located conveniently between the 
engine assembly lines at approximately the points where the 
parts are used. Effects of the combined material flow reduce 
trucking and material handling which results in a substan 
tial saving. 

Selecting the equipment necessary to give maximum manu 
facturing efficiency required careful planning 

The original plan for retooling the plant had as its first 
objective the comparison of two manufacturing plans: (1) A 
manufacturing plan 
(2) A manufacturing plan calling for the use of high pro- 
duction, transfer and single-purpose machinery and equip 


using conventional equipment only; 


Cylinder bores are rough bored on the first unit, cham- 
fered both sides on second, bearing bridges are straddle- 
milled and iock slots are machined on third, and mill pads 
are milled on fourth unit of this 10-station machine 
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ment wherever it could be used to advantage over conven- 
tional equipment. Plan 2 was superior to plan 1 because it 
permitted us to realize our manufacturing goals with less 
floor space, more production, and less overall capital invest- 
ment. 

Virtually every piece of equipment in the engine plant 
was relocated, with the exception of the Blue and Red 
Diamond heavy duty crankcase machine lines and the block 
test. At the same time, several building extensions were 
added to house a new engine assembly building, metallurgical 
laboratory and cafeteria kitchen. 


Tool Care Considered 


Much thought was given to tool care problems while the 
program was progressing through its planning stage. It is 
common knowledge that down-time is the worst production 
enemy on any transfer or automatic cycle type machine. 
Great strides were made in eliminating down-time by de- 
signing equipment with quick-change and pre-set tooling 
facilities. 

All transfer machines have tool racks filled with pre-set 
tools and gage holders in convenient locations. Quickly re- 
movable guide rails and cutter set pads which employ the 
use of magnetic set gages in easy-to-reach locations are 
installed on the milling machines. 

Such features enable the production department to make 
a complete change of cutting tools in less than 45 minutes 
on most of the large transfer machines. 


Transfer and Special Machines 


In order to meet the production demands on the Silver 
Diamond machining lines, transfer equipment was selected 
for the cylinder block and cylinder head and the “cast-in- 
block” main bearing caps. 


The Silver Diamond cylinder block transfer equipment 
consists of Ingersoll milling machines for all milling and cam 
and crank boring operations. Footburt transfer machines 
complete the balance of drilling, reaming, chamfering and 
other operations. 


Above is an automatic hole checker on the block line. Red lights 
on panel board above checking machine indicate improper drilling, 
assuring that all holes are to the correct depth prior to tapping. 
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This ll-station transfer milling machine performs the followin 
operations on the cylinder block: rough and semi-finish cylinder he 
gasket surface and rough and finish pan rail; rough and finish m 
broach bearing locks and seat; drill, ream reference holes used 
locate block on succeeding operations. 


A special open-type Sundstrand transfer mil! on th: ’ 
der-head line completes all milling operations wi! 
exception of the combustion chambers which are p 
milled on a pair of Cincinnati profilers. Natco transfer 
chines are used for all of the drilling, reaming a 
seating operations on the Silver Diamond cylinder-lx 
These operations are cycled at 60 seconds. Most of th 
ing which is performed on alloyed cast iron (approxi 
220 Bhn) is run between 45 and 60 ipm feed 

The water pump bodies are fully machined o 
Cross index table-type machine which completes a rou 
foundry casting into a finished part at the approximate m 
of 50 pieces per hour. 

Oil pumps likewise are machined on a compact 
type Cross machine with the only other remaining opera! 
being precision boring gear pocket and shaft holes 
are machined at a rate of 60 pieces per hour 

Timing gear teeth are cut on 6-station vertical 
machines with 3 and 4-start hobs which hold to 
accuracy than was obtained formerly on single spindk 
bing machines with single thread hobs. 

Gisholt Dynetric balancers automatically find and 
the crankshaft unbalance which is corrected in the * 
station. 

Multiple-wheel “IW” Landis grinders finish-grind 
taneously five diameters on the crankshaft to plus or 
0.0003 in. tolerance. Similar machines are used on the 
shaft lines. 

Valve guide bushings are pressed in and pu!!-broa 
an 0.001 in. tolerance in automatic-cycle special Vis 
broaching machines, both vertical and horizo1 7 
has been increased over 500 percent and the q y has & 
increased greatly. 


Electronics in Safety 


All transfer, semi- and fully-automatic cycl: 
equipped with electrical interlocks coupled » 
“safeties”, assuring proper location and cla: 
being processed. Each part must be secured per 
tion before the machine cycle starts. Pane! ts at Om 
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tat -type transfer mill on cylinder head line which 
perations with the exception of combustion 
sion milled on a pair of Cincinnati profilers 


ding, station indicate whether work stations 
. , which are hand loaded, have a limit switch 
rench. Machines will not cycle until the 


of the machine, thus avoiding possible 


Muality Control, Sample Inspection 


quality control departments played an im 


ty electing gaging equipment for better finishes 

Vital operat ire covered by machine control charts. A 
4 vil is kept by the line inspectors and the machine 
t st e that the piece parts conform to statistical 
mit standards 


ns are held to approximately 50 percent 


‘ I specified engineering print tolerances. Cer 
{ tit of sample parts are selected at random, 
g e lot size ready for inspection. Every part 
a samp sup must check 100 percent to the quality 
pontrol specifications or the entire lot of parts is rejected 


reading inspection equipment is essen 
ent of such a program 


Part Banks 


been provided between each transfer unit 
I ck and head machining lines for building 
gressively machines castings. Overhead 
istings to and from the banks, which 

f line production during tool changes. 
n many other parts and lines where main 


R iterial flow for continuous-shift operation 


Pre-Prod ~ 
re-Froduction Time Study 


roduction time studies of this new tooling 

gram and has proven very satisfactory. 

hed by having the job in operation before 

. tion manpower on the equipment for pro 
e benefits derived from the program have 

n of most of the “first production bugs”, 
ling of changes, better knowledge of “job 


At right is a 15-station transfer machine, which performs all drilling 
reaming, spotfacing, finish valve seating operations and tapping on the 
Silver Diamond cylinder head 


know-how” by the supervisor, elimination of the usual con- 
fusion in instructing operators on the many operations in- 
cluded in a tooling program of this magnitude, reduction of 
safety hazards, and the establishing of a more accurate time 
standard along with quality 


Housekeeping and Chip Disposal 


In order to maintain good plant-wide housekeeping we 
have inaugurated a weekly competitive employe safety and 
housekeeping program. Each week the winning departments 
display the “Honor Flag”, and a suitable award is presented 
to the final winner at the close of the year 

Under-floor chip conveyors are installed in production 
departments using transfer type equipment. These chips and 
borings are conveyed to a junction point in the machine 
lines, where they are picked up automatically by an elevator 
and discharged into a stationary gondola 

Care is exercised to maintain chips and borings free from 
oil, water and other wastes before being transferred to the 
foundry briquetting machine 


Pattern and Fixture Storage 


Patterns and fixtures are taken to a central pattern stor 
age in the foundry and a fixture storage in the machine shop 
where they are repaired and checked to blueprint. Then 
they are put into storage for future use. This systemati 
repair work which is done as fill-in work in the pattern 
shop and tool room has resulted in a saving of $40,000 per 


year 
Receiving Purchased Material 


Most of the purchased parts are delivered to the receiving 
dock by truck. Here most parts are palletized, if not already 
so prepared, and transported by finger lift-trucks to the 
receiving floor. Samples are then taken for quality control 
check and quantities are verified by counting or weighing 
As soon as it is approved for quality, the material is routed 
by finger hft-truck to various storage areas adjacent to the 
point of usage. The time limit set for the receiving, check 
ing and releasing process is 48 hours. No productive mate 
rial store room in the common usage of the term is main 
tained. 
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Automation 
Forging and 


By Thomas E. Darnton and Willard L. Mantz 


SUPERVISOR OF STANDARDS 


SUPERVISOR OF PRODUCTION ENGINEERING 


FORGE PLANT OLDSMOBILE DIVISION 
GENERAL MOTORS CORPORATION 


Rial. IN THE HANDLING of steel forgings is a 
highly important phase of our operations at the Oldsmobile 
forge plant. In order to successfully handle over one mil- 
lion pounds of forgings that are shipped from our plant 
each day it is vital that the individual movements of this 
material through the various forging operations is both well 
organized and makes use of the most modern type of mate- 
rials handling equipment. 

Steel bars are received via both railroad car and trailer 
trucks, in bundles equalling approximately five tons in 
weight and ranging from ten to fifteen feet in length. The 
bundles are unloaded by a magnetic crane and stored in our 
outside steel yard. It is our practice to carry approximately 
thirty to forty-five days’ requirements of bar steel all of 
which is stored separately by heats and marked accord- 
ingly with paint. In most forging parts it is necessary to 
keep the heats intact and run the entire heat as a unit, so 
this storage is important in the separation problem. 

When the steel is ready for processing it is moved by the 
magnetic crane to power conveyors which project into the 
steel yard. The bundles move inside the buildings are 
broken, then rolled onto a gas-fired pre-heat table. From 
this point the steel moves directly through billet shears by 
a power-driven conveyor where it is cut to proper length. 

Steel bars, after being cut to length, are placed in either 
a container or a rack in units of approximately 5,000 to 
6,000 pounds. Fig. 1 shows a rack of billets for crankshafts 


Fig. 1. Above, lift trucks are used to unload billets for later Fig. 2. An overhead monorail supplies the count 


being transported from the shearing operation into ston 
by a three-ton finger truck. The Oldsmobile forge , 
has a fleet of thirty-five of these fork-type industrial trod 
We have found them to be very reliable and durabj 
their assignment of moving the many thousands of p 
of steel forgings through the production departments 
The crank billets, after shearing, are moved from stor 
to a position in front of the pusher furnace in which | 
are heated for forging. The crankshaft billet heating 
naces are capable of heating at a rate of eighty cranks » 
hour (150 Ib each). 


Fig. 2 shows the operator unloading a crankshaft 
from the furnace; this is done with a twelve-foot pair 
tongs counter-balanced on an overhead monorai 
operator moves the heated billet (2300 deg F) to | 
hammer operation by pushing it along the monorail » 
guides it directly to the hammer. The handling « 
crankshaft through the forging operation is similar | 
illustrated in Fig. 2. By successive operations it is 1 
via tongs and monorail and finally placed on a rack a! 
finish of the last forging operation. The racks of fins 
forgings are now ready for the heat treat operation, and « 
transported from the forging department to the heat tx 
department by means of industrial three-ton fork t 
The rack of fifty crankshafts is placed at the charg 
the heat treat furnace by the truck, then loaded 
furnace table with a small air hoist (Fig. 3). The cram 


a 


forging into crankshafts. Thirty-five of these fork-type trucks are the twelve-foot tongs this operator is using to manipula’: * nea 


used at the Olds forge plant. 
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billet into the forging hammer. 


The Too! Engines 


| 
| 
| 

| 
| 

| | 
| 
| 


es which are guided through the furnace 


furnace is one of three completely auto- 
e of handling and heat treating one hun- 
er hour each. The furnaces are operated 
touching the crankshafts from the time 


the charge table until they come out 
ice 


s four crankshafts resting on the quench 


: em from the alloy shoes and then lowers 
ery int er directly below. The furnace is operated 
: mtrol actuated by timers set for approxi 
4 es per push. After proper quenching time 


sutomatic quenching arm redeposits the 
he alloy shoes on which they are then 
furnace 


kshafts leave the draw furnace they are 


L died mal vy by tongs suspended from a monorail onto 

He Fig. 3. A small air hoist is employed here to load crankshafts on 
B. table of a straightening press. Here they are chec e the furnace table for heat treating 

g to 1/16 in., then placed on a monorail 

Bnveyor as vn in Fig. 5. This conveyor is approximately 


eth, and carries the crankshafts suspended 
m an acid-resisting alloy hanger. The con- 
rough a water cooling tank to bring the 
to approximately room temperature. This tank 


es a large portion of the loose scale. The con 
ikes three passes through a 75 ft pickle tank 
2 percent solution of sulphuric acid at 170 
\l] scale is removed from the forgings in this pickling 
n, and it is performed automatically without any 


power assisting 


so ae 


\fter the crankshafts come out of the pickle tank, they 
through a spray rinse and neutralizing wash. The 
carries them to the final finishing department 

the crankshafts are removed from the overhead con 
rand placed on the finishing slat conveyor as shown in 
[his power-driven slat conveyor is 80 ft in length 
+ ft in width. As the crankshaft is transported down 
ngth of the conveyor it is finished prior to shipping 
machine shop. The first operation is to remove it 


pith the assistance of a block and tackle and place the Fig. 4. Four of the crankshafts above are resting on a quench arm 

prank in the mass balancing machine. This machine rotates which lifts them from the alloy shoes and then lowers them into the 

mre crankshaft, and the operator, by manipulating the 

Bachine, brings the crankshaft into dynamic balance. With 

she crankshaft in balance the centers are then drilled methods. In a plant such as the Oldsmobile forge plant 

Bhe crankshaft is further carried on the conveyor to the conventional equipment is usually inadequate due to the 

Bn operatior where it is checked for proper index and weights involved and the extreme high temperatures of cf 

marked with starting points for machining. the materials during the processing operation. For this . 

B lhe production of more than two hundred different forg reason it is necessary to have trained personnel carefully Ses 

mes necessitates the use of considerable ingenuity in the scrutinize and supplement the designs of handling equip ee 
| inning and design of material handling equipment and ment 


1500-ft monorail conveyor carries the crankshafts on Fig. 6. Final finishing of the crankshaft prior to shipping takes 
the draw furnace through a water cooling tank to place on this 80-ft power-driven conveyor. The crankshaft is balanced 


a+ 


S to room temperature drilled and checked for proper index for machining 
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Automation 


urned and Ground Parts 


By N. C. Bean 


CHIEF DESIGN ENGINEER 


AUTOMATIC TRANSMISSION PROGRAM 
FORD MOTOR COMPANY 


| ATION MIGHT BE described as the art of auto- 
matically handling a product to or from a machine or as- 
sembly operation without physical effort. 

Ford has gone a long way in applying automation, espe- 
cially where it has taken the fatiguing labor from a tiring 
job, or where it has either lessened physical labor, or elimi- 
nated it altogether, allowing workmen to be placed on more 
needed production operations. 

As an example, removing stamping trimmings from a press 
is an ideal application for automation. When this job is 
done manually, it is a constant source of injury to a work- 
man’s hands as well as being tedious and expensive. With 
little cost and effort, trim stock from a press operation can 
be sent to a serap bin or container without adding direct 
labor to a production job. 

When plans were first considered for an automation pro 
gram, jobs were selected where several parts were required 
per car. Pistons, valves, push rods, valve guide bushings. 
and similar parts were considered for the machine shop 
“guinea pigs.” 

We selected the valve guide bushings, because at this 
time the bushings were made as a split unit consisting of 
two identical halves. Thirty-two of these halves were re- 
quired for each V-8 engine. 

A few weeks later our product engineers decided to elimi- 
nate the two piece bushing and make it solid; however, it 
would be identical to the two halves of the former design. 

The cast iron bushing is heat-treated to give a Brinell 
hardness of 141-179. It is about 214 in. long; about 3/5 of 
the length is about 1 in. diameter while the balance of the 
bushing is 54 in. diameter. This condition puts the center 
of gravity of the part well away from the dimensional center 
line. 


High Production Requirements 


Our daily production and service requirements are in 
excess of 100,000 bushings, therefore, the selection of the 
part worked out very well as an automation project. 

When the bushing was produced manually, groups of 
individuals were required to perform identical operations 
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with such frequency that mental concentrat 

repeat identical performances was always difficult. | 
with conscientious effort, doing the same thing over ; 
during an eight-hour period invariably became tires 
tedious. 


A machine, properly designed and constructed y 
form identical operations under identical cor 
taining and maintaining this factor is the answer 


cessful automation. 

The first step towards automation of the valve guid 
ing is getting the material to the first machine operat 
an efficient manner. The bushings are received fro 
foundry in tote-bins, about 4 ft long, 3% ft wide, and 
2% ft high. A telescopic fork truck with a rotatir 


brings the steel tote-bins from the receiving dock t 
department where the bushings are machined 

Using the fork truck, the bin is raised about 9 feet in! 
air and rotated 180 deg, dumping the contents into a lan 
hopper, shaped like an inverted pyramid. This hopper 


is about 6 ft sq and about 414 ft high. The sides tape 
a converging point near the floor. A cleated conti 
belt conveyor carried the bushings up an 
agitated hopper which supplies automatically, the parts 
the first of three centerless grinders, for semi-finis} 
the outside. 

First, second, and third grindings are accomplish 
matically. The hopper supplies an even str 


call it that because end to end without a bre t appear 
like a hose) through the first grinds. 

The fiirst grinder removes 0.020 in. of st fron 
diameter and uses vitrified-bonded silicon- le whet 
with a 30 grain P grade abrasive. The whe re 24 


diam and 6 in. wide. 

Aluminum oxide wheels are used for the 
third grinding passes. The wheels, 20 inche 
and 6 inches wide, are made with 46 grain M gr 
The second pass removes 0.013 in. from the 
the third grind removes 0.010 in. The regula' cers 
12 in. in diameter and run at 94 rpm. 

There are four identical grinding lines © 
hopper bins and the three grinders. After t! e 
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nto a narrow belt conveyor which passes 
each line of grinders. The belt conveyor 
os onto a chain mesh belt which carries 
nuous washer This operation is neces 
ves grit and abrasive from the surface 
ch would be picked up by collets and 
nt operations, if not removed. 
eyor carries the washer parts to a bat 
screw machines where turning the small 


ng, and chamfering operations are per 


se operations plays an important part in 
ty and pr duction. Dirty or contaminated 
essive wear on mechanized moving parts 


ve and deters free function of chuck jaws 


parts. Sanitation adds to the safety and 
rkers who may come in contact with the 


screw machines employed in these opera 
it” baffles in the base of the machine, 
surround the drain outlet. These baffles 
ers welded watertight around the drain 
up about seven inches, which causes the 


; 


the outlet area of the drain. The heavy 


nto the bottom of the pan quickly settle, 


fluids overflow the “top-hat” baffle and 
lation. 

vor which supplies bushings to the auto 
nes, drops the parts through bypass gate 
tes to a hopper near the floor. 


when heavily filled, cause a switch to 


ss gates so that stock continues to another 
filled. This type hopper operates entirely 


others in the department. 


The bushing 
tomatically and continually pushed up a 


ha 


shown above in the collet during the drilling 
J Operations. The bushing leaving the machine in 
indicates that a spindle index has just been 


vertical twisted chute and 


into a magazine. 
Here, they are fed one at a time through the rear of the 
hollow spindles into collets of the six-spindle automatic 
machines by cam-actuated loaded p 

\ stop positions the bushings and a trip lever causes the 
chuck jaws to clamp firmly an angular loading chute 
becomes filled, surplus parts slide down another chute, back 
into the loading hopper 

Bushings are drilled, reamed, formed, and faced at a rate 
of nearly 900 per hour on each of these six spindle Acme 
Gridley automatics 

Actually, these machines produce better than 8,000,000 
pieces a month and the only manual operations required 
are periodic checks on machine set-up and product quality 

The hole through the 


bushing is 0.828 in, in diameter 


through the entire length Che holes are progressively drilled 
in about 5¢ in. steps in five stations, each overlapping the 
previous. The drills are operated at 130 sfpm with about 
0.0075 in. feed per revolution. The drills normally run one 
complete shift before replacement changes are necessary 

The sixth spindle control reams the hole 

Spindle speeds of 792 rpm provide turning speeds of 2138 
sfpm for the carbide tools which form, turn, and face the 
end and diameters 

A light oil coolant is used primarily to flush away chips 
from. chuck jaws and collets. The tolerance between the 
OD and ID is 0.002 in 

Another improvement change in the bushing, is the addi 
tion of a groove turned in the OD into which a neoprene 
air or oil seal is placed at engine assembly. Inasmuch as 
only the intake bushings require any type of seal, 50 per 


cent of the production does not have this groove machined 


Therefore, as the bushings are ejected from the automatic 
turning machines, they fall on a rubberized belt and 50 per 


cent of them travel to the finish OD grinders 


Bushings are pushed in an upward direction in this vertical twisting 
chute, where they are permitted to roll into a vertical magazine 
When the magazine is filled, the overfiow falls into a chute and is 
returned to the original operation 


pushing 
| 
p 

Mestings are a 

> 


The other 50 percent are bypassed and continue to the 
automatically fed and ejected collet lathes. The 50 percent 
that are finish ground fall from the belt conveyor into a 
hopper which in turn feeds them automatically through the 
centerless grinder. 


These machines remove about 0.0015 in. from the diameter 
at a rate of approximately 75 pieces per minute. 

Vitrified-bonded aluminum-oxide abrasive wheels 20 in. 
in diameter and six in. wide with 60 grain, M grade and 5 
structure are used. 


Close limits of plus or minus 0.00025 in. on the diameter 
with approximately 8 rms. finish is maintained with prac- 
tically no rejects. 

The 50 percent production that are used in the exhaust 
valve holes continue on, bypassing the finish grinders and 
fall into a floor line hopper bin. From this bin an incline 
conveyor carries them to an elevation near the ceiling (about 
ten feet in this area). This hopper selects the bushings, not 
only at the proper rate of speed, but with the large end of 
the bushing preceding the smaller end. In this position they 
fall into two magazine chutes which form the ends of a “U” 
shaped affair which has been nick-named “The Horse-Collar.” 

The machines are six spindle, one-inch automatics. By 
coincidence, the spindle center circle is in even multiples of 
the diameters of the valve bushings so that when the bush- 
ings slide down each side of the “Horse-Collar” and the 
bottom bushing on each side is stopped in position on the 
centerline of each lower spindle, the bushings higher up 
the chute space themselves perfectly on the center line of 
the other spindles. 


A cam-fed pusher is cycled to inject a bushing through 
the back of each spindle into the collets. The forward mo- 
tion of these bushings push the just-turned bushing out of 
the collet, down a chute onto another short conveyor and 
back to the finish centerless grinder, which was just previous- 
ly bypassed. The exhaust and intake bushings are ground 
on different grinders but with identical set-ups. 

This separation of intake and exhaust bushings continues 
until shipping. After finish grinding, the bushings fall into 
wire baskets, which are baffled in such a manner that the 


Above, the valve guide bushings are shown leaving the centerless 
grinder. Here a restricting and directional device operates as the 
bushings are about to fall on to a continuous conveyor which takes 
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falling momentum is checked with a rubbe 


bumper 
before falling gently into these baskets. md Py 
When the baskets are filled they are placed on , 
conveyor by a quality control or set-up They 
later automatically shifted from the belt conveyor to 
mesh conveyor which passes through an automatic wai 
As they emerge from the washer they are picked up | 
monorail conveyor which transports them the by 
machines. 
The boring machines offer an excellent study of 
production application. The battery of seven By-Cy 
double spindle boring machines lend themselves wel 


“Automation.” When the bushings leave the grinder 
attention is paid as to which end comes first, therefore ; 
are placed in the baskets at random but must have dip 
tional placement selections before entering the 
machine. 


hor 


Parts are ejected one at a time from each magazin 
spindles by air operated plungers. Each hollow spind 
thirteen parts and when the fourteenth part is forced 
the rear of the spindle, a completed part is ejecte 


the chuck at the front of the machine. . 

Bushings are located axially in the double diaphrng r 
chucks by vertical plungers and drop automatically }; . 
of the bushings to limit their forward travel throug 4 
hollow spindles. When the parts have been clamped i b 


desired position the locating plungers are automat 
withdrawn into the housing of the chucks 


Valve guide bushings are precision bored on these m 
at a rate of nearly 400 per hour. The stock removed 
each bore diameter is 0.012 to 0.014 in. The work rot 
at 3600 rpm. On the in-stroke, the tools are fed hydraulic 
at a rate of .007 ipr, removing 0.0055 in. of stock. 0 
return or out-stroke the feed rate is reduced to 0.004 
and about 0.007 in. of stock is removed 


The bore diameter is held to within plus or minus 
in. of the desired size of the concentricity of the bore 5 
the OD held to within .0015 in. total indicator reading 

A surface finish of approximately 120 rms. is « 
maintained. A smoother finish would be much easier 


them to the next operation. At left the incline co 
at right is a close-up of the restricting and directio 
regulates flow of the parts. 
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A departmental view, showing in foreground the large hopper bin 
which carrié bushings into the first of the centerless grinders 
The coolant return system is shown at right 


however, the bore is specified at this apparently 
, definite purpose in mind. The engineers 
e for product design maintain that their desire is 
he valve stem ride on the crest of the minute 
es which are created by the boring tool. It, therefore, 
the responsibility of the production engineer to 

ste and establish this condition 
In this ease, we use solid tungsten carbide boring bars 
the le tips of a different grade, brazed to the 
is These bars are made only 0.020 inches smaller than 
e bushing to insure the utmost available 
ity. Graduated dials at the front end of the boring bar 


rts permit accurate adjustment of the boring bar for 


' Some of the valve guide bushings are bored on the Hoern 
B Dilts five-station double fixture continuous-type rotary 

Boring machines. These machines do not lend themselves 

> automation, however, the five stations with two vertical 
Bindles each, continue around the column of machine and 
spindles pass the operator, he removes the bored 

er ng and inserts unbored bushings which will have the 


ompleted by the time they return to the operator 
se machines can produce over 1400 bushing bores 
r. Each of the ten spindles passes the operator sey 


mes each minute 
Bored bushings are unloaded and two unbored bushings 
mmediately hand-loaded into the double diaphragm 
bucks 
The tooling is practically the same as on the two spindle 
morizontal Ex-Cell-O machines; however, on the Hoern & 
smachines practically the full depth of cut is taken on 
»in-stroke of the tool 


ck is removed due to bar-springback on this 

t or return stroke 

Here also, the bore size is controlled in setting up the 

chine with graduated dials at the top of the tool heads 

ils are rotated, the carbide boring bits are 
e corresponding to the graduations, by 


ed, during the last year, by experience that 
always in order in automatic machine 
and practical application provides a real 
er vhere good procedure can be made better, 
ires can be copies, and inferior procedures 


ted as the last machine operation on the 
- ng, a human element operation that con 
mn formity, and size of bores. 


oring machines maintain a complete toler 
: to within 0.0005 in. which is normally ac- 


cepted as an accurate production operation, however, the 
size control operation that we have added eliminates the 
plug gage inspection 

The bushing is held by hand and pushed over a tungsten 
carbide reamer which removes a maximum of .0008 in. from 
the bore. Thus sizing is controlled to remove from 0.0000 
to 0.0003 in. from the ID 

Having such a light operation to perform, these reamers 
last indefinitely. Quality of the product is improved be 
cause the reamer removes the “fuzzy” edge that exists at 
the crest of all precision turned or bored operations 

When magnified many times, the crest takes on the same 
effect as the appearance of a razor blade edge under the 
same magnification. The reamer, being held to gage limit 
specification, would detect an oversize bore the same as a 
plug gage because there would be no torque felt with the 
hand, if no stock at all were removed. The operator must 
“feel” the metal contact 

We now have torque-control development to a point where 
plus or minus one ounce-inch can be consistently controlled, 
therefore, thinking toward the automation of this operation 
is now in progress 

The sizing operator places the bushing into trays, with 
separators, making a separate compartment for each bush 
ing, to prevent nicks or burrs. The heavy or large end of 
the bushing is up and the aluminum trays have nine rows 
of twenty-two spaces 

The trays are loaded onto racks of an automatic dip-type 
phosphate coating machine where they are dipped into 
various liquid compartments and travel in an oval course 
until they slide from the racks onto a chute which leads to 
a roll-over operation 

An empty tray designed to fit snugly over the plating 
tray is placed into position and the two trays are rolled 
over 180 deg, emptying the bushings with the heavy end 
down into a shipping tray 

The shipping trays are made of sheet aluminum for light 
ness and non-scratching qualities. The trays are stacked 
on pallets six high, two end to end. and four rows wide The 
trays are steel-strapped to the pallets. Each pallet holds 48 
trays of 198 bushings each, or a total of over 8500 bushings 
The pallets are picked up with lift type transporters and 
loaded onto trucks and sent to the engine-assembly lines. 

Operating in this manner, we have recently produced 
over 127,600 bushings in two eight-hour shifts. This aver 
ages better than 132 pieces per minute. Our scrap percentage 
for this run was less than four hundredths of one per cent. 


Above is the line of automatic screw machines where the bushings 
are turned, drilled. reamed and chamfered automatically. The incline 
conveyor at right supplies the hoppers of all the machines 
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Broaching Applications 


for Cost Reduction 


By 0. W. Bonnafe 


CHIEF RESEARCH ENGINEER 
THE LAPOINTE MACHINE TOOL COMPANY 


P ERHAPS THE GREATEST factor in reducing broaching costs 
has been the development of better fixtures by the tool 
engineer. Better methods, automatic clamping and auto- 
matic ejection has resulted in the operator’s merely placing 
the part into the proper nest and pushing the proper button. 
This has two important results. First, the operator can 
produce far more parts during any given period of the day, 
and with the reduced work load can maintain a higher 
average daily production. Second, better machine designs 
have aided higher overall production by increasing the 
production rate and decreasing the amount of down-time 
per machine. 

Machine tool designs until a short time ago did not take 
into consideration, in many cases, the maintenance problems 
of the user. Average production, as a result, sometimes fell 
far below one-half the rated hourly production. 


One manufacturer recently stated that, in their produc- 
tion line, a breakdown of a machine cost the company ap- 
proximately $10,000 per hour for each hour the machine was 
out of service. This indicates that the machine should be 
designed for easier maintenance, and the slightly higher 
original cost of the machine would obviously be a good in- 
vestment. 


Present-day production still must be reduced to the low- 
est possible cost per piece. The modern machine is far ahead 
of what it was a few short years ago, and manufacturers 
have become very conscious of the best in design of work- 
holding fixtures as they have come to the conclusion that 


Fig. 1. Broaching of this universal coupling for a rolling mill was 
the alternative to prohibitively high production costs 
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they must be the heaviest possible. Most of t! 
fully automatic operations such as clamping, ejecting 


wherever possible, operating from a hopper 

at the moment, this cannot be applied in to 
The most specific demand is easier maintena! 
all realize that no machine tool is capabk 
day in and day out, without some mainter 


€ 


demand is for something that can be repaired 


breakdown in the shortest possible time 
Furthermore, the tools which must be sha 
so often must be placed in holders and many 
holders to facilitate the handling of those s 
may require more maintenance than others 


cially true of finishing sections which control size ar 
They should be placed in individual holders so that 


size and finish begin to get beyond what is 
section can be replaced in a matter of a few 
these things have demanded greater care and 
from the tool engineer. 


speci! 


hett 


Recently several attempts have been made t 


sten carbide tools, but with the exception of 


ponents, this has not been successful, and the 


we know of is that the surface speed on moder: 


machines is still far from being what it sho 
machines have been made with speeds up to 
is about one-third fast enough for the su 
tungsten carbide. However, on cast iron se’ 
now working very successfully using carbide 
This in most cases is on flat surfaces, where 
are employed for standard carbide tipped 
lowed in most cases by two or three flat blad 
entire surface. I have seen several installatior 
where anywhere from 75,000 to 275,000 
being broached between sharpenings, and 
is not too important. It seems that they 
well at 20 feet per minute as at 100, Alt 
not many machines made with this cutting 
there are some being contemplated that sh 
duction before too many months. 

An interesting experience might be cited he 
not on a broaching installation, follows th: 
rules. A small quantity of stainless steel pa 
on milling machines of apparently suitable 
denly an order came through to produce sey 
of the part than the original order. The p 
could not be speeded up any more, and the p 
tional millers to do the job was out of the q 


he 


| 
| 
| many cas 
e, mca 
ot prod 
| ce, a 
mes 
| 
| 
inutes, 
Beemer des 
tun 
only r 
| br 
| 
00 fo 
i | 
The To 


y two very old but very heavy milling 
led to aid production. 
p, the cutters had to be sharpened every 
suse of the accuracy and the finish re- 
irts but as the big heavy machines were 
t was found that the same cutters were 
0 to 500 pieces between sharpenings and 
ecuracy and finish. This serves to prove 
tal you can put into a machine tool, the 
ey and tool life is the result. 
vy examples of products where there are 
to be produced, but they are of such a 
to produce them without the use of 
esult in considerable cost. Fig. 1 shows a 
ised in a rolling mill, which is over 
18 inches in diameter, and in which an 
is broached. The ID is approximately 
s a 3 pitch internal gear tooth form. To 
lines by any other method but broaching 
siderable sum because of the size of the 
pport of the indexing type and a series of 


s designed. The work support had to be of 


to support the parts and a series of 8 
pulling one broach at a time, the gear 
ced 
e it possible to manufacture them at a cost 
on to what it would have been by other 
ls that the purchase of a complete broach- 
tooling has paid for itself in the machining 
lls. One completed coupling was broached 
lhe broaches were resharpened after 14 pieces. 
treme; a small part used in the cutting of 
itions. The ID dimension is a little over 
OD of the 16 splines is a little over 1 inch. 
e splines are alike in shape or size. Formerly a 
roduced this die in one month’s time. That 
lot of time, but considering the accuracy 
ity of the part, it can be understood 
0.001 in. tolerance was allowed. A broach 
«luce this die and the time required for 
was less than 30 seconds. Each die is 
iting the time of one diemaker for 25 
er hour, the previous cost for the man 
lie was $400. The cost of the broach was 
an this and it should produce hundreds 


‘ront spindle as used by a large automotive 
8 surfaces on this that are machined, the 
nvolved broaching in three separate 
ising three separate machines with their 
lhe production on these three machines 
of 240 parts per hour and naturally re 


Fig. 2. This automotive front spindle formerly required three 
operations, using three machines. Redesigning the setup reduced the 
operations and machines needed to one 


quired three operators to do this By redesigning the com 
plete set-up using a heavier machine than formerly, the 8 
surfaces were completed in one pass as shown in Fig. 8 
The parts are now produced on one machine with one opera 
tor at a rate of 360 parts per hour as against 240 previously 

In another case fluted rolls, used in the textile indus 
try, formerly were manufactured by the use of special 
planers on which several sets of indexing heads and centers 
were placed. The tool was a single point Vee-type which 
took progressive cuts and indexed around to the next flute 
The accuracy of these rolls is not of great importance but 
the finish must be especially smooth 

At present these rolls are pushed through the dies and in 
one pass a roll is completed. An average of 2500 rolls per 
grind is accomplished, ind there are about 40 grinds for the 
life of the die or about 100,000 rolls per set of dies. The 
savings by broaching were significant, as an average of 120 
rolls per hour are produced on a single machine, and by the 
use of various sets of dies of different diameters and different 
number of serrations, a standard broaching machine of 
normal capacity can be used. The finish obtained is far 
better than the old method and requires only a final pol 
ishing to produce the satiny finish required. Not only was 
there a great saving in labor cost, but to produce an equal 
number of rolls by the old method, the floor space required 
was about 20 times that of a broaching machine 


the redesigned 
aching the front 
Eight surfaces 
method en- 
npleted in one 
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Design Factors Investment 


\ By T. F. Frangos 


HAYNES-STELLITE DIVISION 
UNION CARBIDE AND CARBON CORPORATION 


7. INVESTMENT CASTING process is becoming a highly stabilized, plastic injection is recommended. Op 
useful tool with a wide field of application, and capable of volume runs, wax injection is more economical, byt 
important savings in cost. The possibilities are not yet cause of the lower per-piece cost of castings fron 
: wholly realized, but are being approached with each new patterns, the high cost of a plastic injection die wil 
step taken in the development and improvement of the be amortized in a range of 5,000 to 10,000 pieces ar 
process and its controls. duction beyond this quantity will result in definite ; 
Heretofore, investment castings have been used for the The choice between wax and plastic injection is det: 
most part as substitutes for machined parts. Their success by the size and shape of the casting and the quanti 
has been in furnishing a part, either in an alloy more suit- quirements. 
able for the purpose but not readily machinable, or at a Occasionally, a potential user may want to deter 
lower cost. While this will continue to contribute to the best alloy for an application before committing 
growth of the industry, full utilization of the capabilities to the cost of tooling for volume production, or per 
of the investment casting process will be realized only when the design has not been stabilized. In such cases 
| parts are designed as ‘castings. Thus, familiarizing engineers desirable to go to elaborate tooling until th 
| and designers with the process and what it offers will serve alloy are crystallized. Test work can be don 
| the double purpose of (1) encouraging the replacement of patterns machined directly in polystyrene plastic 
parts made by other methods, with investment castings sprued up individually to be cast in the desir 
| where justified economically, and (2), encouraging the de- Instances occur when the shapes are too complicate 
signing of parts as castings. machined in polystyrene. In these cases, 
| In investment casting a disposable pattern, oversize to dies can be made from a master pattern, for the pi 
| | compensate for shrinkage, is imbedded in investment ma- of small quantity lots. Such temporary tooling 
| terial so as to be completely surrounded. It forms a one able for quantity production, but is a relatively nexp 
|| piece mold, with the gates and sprues. The pattern ma- way to test investment cast alloys or designs 
terial is then burned out of the mold, leaving a cavity into In order to keep the process competitive, it is neces 
| which metal is poured and allowed to solidify. The casting to include as many cavities as possible in a die, wi! 
| is then removed from the mold. injection practice. 
| This discussion will pertain to practice at the Haynes- It is not advisable to put more than one 
Stellite Division, Union Carbide and Carbon Corporation. because the quantity requirements and the r 
Disposable patterns are made of wax or plastic. They are for each item usually vary, and the cost «ek 
formed, in quantity production, by injecting the wax or die or splitting panels is usually impractical! expe 
plastic into dies where the material solidifies. The exception to this rule is where differe 
Low melting point cast dies are suitable for wax injec- be obtained by the use of interchangeable 
tion but higher melting materials are required for plastic The tolerances that are held on investm« 
injection dies. Low melting point cast dies can be easily with size and shape. The pattern material 
altered or repaired, and in event of serious damage can be uting factor as greater uniformity is obtain 
economically reproduced from the master pattern. than with wax. In general, casting tolera 
On shapes that are relatively easy to sink, the cost of minus 0.005 in. per in. of dimension a! 
plastic dies is comparable with the cost of master patterns minimum tolerance of plus or minus 0.003 
and soft metal dies. On more intricate shapes, plastic dies of 5% in. or less. This rule is effective for 
generally cost proportionately more. They are usually more 2 or $3 inches, although, frequently, propo! 
difficult to repair, but they have a longer injection life and limits are being held on larger dimensions 
reproduce patterns with greater uniformity and accuracy. A brief study has been made on the var 
Plastic injection costs are less than wax injection costs sions of castings made from plastic patterns 5 
| and when production requirements are high and the design is tive number of castings were checked and 
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0 +.005 +.005 
915 LONG FLAT REQUENCY 3@LONG COM- 
SECTION DISTRIBUTION PACT SHAPE 


requency distribution of dimensional variations in 
flat part. Distribution of dimensional var- 
mpact part is shown in Fig. 2 (right). 


e nominal casting size to show the distribu- 


S ii example, are the results obtained on a small, 
3 . ised on a sewing machine. The dimension 
long. (Fig. 1; Frequency distribution. 
lat section, 0.915 in long.) 
} red castings were checked and 97 percent of the 
pastings fell in a plus or minus 0.004 range, while 100 per- 
1 plus 0.006 in., minus 0.004 in. range. 


\ casting of compact shape will have less dimensional 
irgely due to the simplicity of its general shape, 


2 
| 
5 


=005 =005 +.005 4.010 
FREQUENCY WOE CcOM- FREQUENCY 1" DIA. SHELL-LIKE 
DISTRIBUTION SHAPE DISTRIBUTION CASTING 


Fig. 3 (left) illustrates another set of values for a small, compact 
part. There is less variation because of simplicity of the part. Fig 
4 (right) shows values for a shell-like bobbin case 


The high side of the graph is somewhat spread out. This 
is due to the occurrence of smal] positive defects of one or 
two thousandths height. 

A check was made on the %x, in. dimension (width) after 
100 castings had been touched on a sand belt, to remove the 
small positive defects No appree iable stock was removed 
from the castings. The distribution is more symmetrical, 
All castings fall 


Frequency distribution, 


having less distortion on the high side. 
within a 0.006 in (Fig. 3; 
3 


range 
g in. width-compact shaped casting.) 
On a shell-like bobbin case, the casting variation across the 


itively small length to thickness and length to width 1% in. diameter on 100 samples was found to be within 
\s an example, a small casting 34 in. long x %% in. 0.012 in. (Fig. 4.) There had been no sanding to clean the 
Wide x 4o in. thick, has the dimensional variations shown in castings. 
Big.2and $ Ninety-eight percent of the castings fall in a 0.010 range 
® \inety-five percent of the castings fall within 0.007 in. on the diameter 
Bunge. The formity contributes toward minimizing fin- Another example is a 5-inch long casting with a thin cross 
Bhing costs is particular casting. section (Fig. 5). Lugs at each end anchor the casting firmly 
Fig. jht) illustrates a part which, because of its thin section 
irpage in casting. The distribution of dimensional 
1 in Fig. 6 (below) ; 
Uy, f J. 
5 
YW, | 
right) shows the effects of tolerance ranges on pro- 100 \ 
A slightly decreased tolerance range results in a Di ee 
ed percentage of rejects 
PERCENT 
| 
| | 
| 
ga 
010 —.005 +.005 +.010 +.015 —.010 —.005 +.005 +.010 
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Some of the more pertinent points on ing for 
7) vestment castings are illustrated by the fo! 
Yar USE OF CORES Undercuts—From the standpoint of 
negative angles are undesirable although 
is imperative, they can usually be incorpo; hy 
= 3)4" =| of special cores. Fig. 8 shows the cross sect fal 
case with an undercut. 
— — Duplicate sets of cores are used. While 
LAN during the injection cycle, the other set js se 
, from the previous injection panel. 
| CLIT.” + Holes—Small holes can be cast in thir 
pod counterbore is influential in reducing the s 
core breakage. A 0.062 in. diameter hole, ext g 
| width of the casting, was cast without the ; 


Fig. 8. (top) shows a method of providing for undercuts in casting pore. F lind holes are yaaa difficult and ai 
design. Fig. 9. (middle) illustrates an instance where design of a a deep blind hole was impractical is shown by Fig. 9 


The length of this hole was over 3 in. and it was 
down near the supported end. A high scrap rat 
perienced due to core shifts. This problem could hay 
in the mold, but the thin section causes warpage to become licked if a preformed ceramic core were availabl 
a significant problem. The frequency distribution is shown would not become soft under the heat of the ‘pa 
in Fig. 6. but the volume of the job in question did not warr 


There is a wider spread of the casting range than shown 
; so far; to be expec ted in view of the overall length and high design was used in which the piston was made of ty 
length to width ratio. A greater number of readings would se iailie 
ppd the piston proper, and the cap. 
| show more even distribution, but enough data are present 
to illustrate the scattering of dimensions. A 0.040 in. range 


is held on all the castings while 95 percent of them fall in 


cost of making such ceramic cores. Therefore, an 


ate 


An example of a hole which has support at 
and can be cast successfully is shown in Fig. 10 


a 0.020 in. range. A non-machinable alloy is required for this part 
Machining tolerances are not being held, nor are they limits on the hole are satisfactory because they a 
claimed, This formation shows typical casting ranges that ports. The investment material that cores the short 
‘ are being held on production jobs. serves to support the end of the long core and hi 
These data indicate how tolerance ranges can be estab- place, even against the impact of the metal enter 
lished for non-critical dimensions. A 0.005 in. limit on the mold cavity. 
width of the feed dog casting, for example, , be common . + or 
id h f the feed Minor surface defects are more difficult to ren 
practice on a machined dimension, but if there is no need for ‘ 
ty: holes than they are from external surfaces and 
such a limit it should not be specified on the cast dimension. : pig , 
pane should be borne in mind in the event that a clean sur 
The effect of tolerances on cost can be shown as follows. att tke Ee hinabl 1e of all 
requirec ie hole. a machinable grade of alloy 
Assume an arbitrary casting dimension frequency distribu- 
tion shown in Fig. 7. (Fig. 7; Hypothetical frequency distri- used, and it 1s desired to hold —— limits alas 
| bution.) advisable to include stock in the casting for 
If plus or minus 0.003 in. limits are required, then 22 per- drilling and reaming operations. 
cent of the castings are rejects. A low yield of satisfactory These examples of typical investment castings 
castings is obtained and the cost of 100 percent dimensional some of the capabilities of the investment casting | 
check is involved. If plus or minus 0.005 in. limits are and shows how it is gaining greater effectivenes 
acceptable, then there are only 8 percent rejects; although There are designs that cannot be made at a prac! 
| all the castings must still be checked dimensionally, Phe except as investment castings. 
lowest cost is reached when plus or minus 0.010 in. limits 
| | pr Familiarization of designers with investm« 
| | are permissible. Then there are no rejects and it is neces- 
2 ae automatically bring more applications to the 
sary to make only spot checks, or statistical checks, 
, ; . ar “roy result in greater flexibility and versatility to 
on perhaps one percent of the castings to insure the limits apieg! : 
are being held During its development stages the cost of 1 
ings was relatively high, but as refinements ar 
in the process the costs become lower and 
attractive prices are being offered on mort 
cations. 
“~~ 4 
Some examples of successfully-cast parts made according to good at left, where casting of a blind hole was impra t 
| design practice. The exceptions are the long, tubular part shown core shift. Correction of this design is shown in 
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Sheetmetal 
the Marform Process 


By R. B. Schulze 


GENERAL SUPERVISOR OF MANUFACTURING RESEARCH 


THE GLENN I 


MARTIN COMPANY 


4 | MA PROCESS was developed to meet the air- 
Praf st eeds for a multitude of different parts with 
f each part. In addition, a process which 
0 with a low tooling cost was a vital object 
\I rocess can best be understood by first 
processes which preceded it: the Guerin 

lrawing with a steel die. 
: onstruction is generally well known but 
order. A steel draw tool consists of a 
is often called a punch or stake, a female 
ten called the die, and a top and bottom 
female portion of the tool can be elimi 
f a non-bottoming die in which case the 
aud becomes a draw ring. This economy 


the shape to be formed is one which 


the punch. The punch and die portion 
rse necessary to define the shape to be 
essure pads are necessary to confine the 
pe as it enters the die. 
ent is one which should be considered 
ould be well understood. The flat metal 
ng a part must have an area almost equal 
irea of the shape being formed. When 
rmed is very deep, a blank of relatively 
be used to form a part of small diameter 
e original outer periphery of the blank 
ily in the forming operation. The metal 
very little rigidity of its own, and would 
pple or wrinkle rather than shrink. Such 


ja Kles ent the metal from entering between the 
- if allowed to exist. The pressure pads 
montine 
q a flat plane as it shrinks from a larger 
is te 
s should squeeze the metal just tightly 
q 
._ vrinkles from forming, since extra pres 
nnecessary resistance to the flow of the 
= lhe pressure required is not constant: it 
alg ieter of the blank and with several other 
; = shape of the part to be formed and the 
Dress 
the punch. However, the pressure 1s 
n a steel die either by means of springs 
nost applications. Springs provide vari 
ie variation is dictated by the springs 
‘in 


and not by the requirements of the part. Air cylinders gen 
erally give a constant pressure for the full stroke 

On the other hand, the Guerin process substitutes for the 
normal metal female portion of the tool. However, there is 
no good substitute for the pressure pads employed in a steel 
die. Although the process of forming with a semi-fluid me 
dium such as rubber was first experimented with a number 
of years ago, the process has risen to its present level of 
usefulness in the aircraft industry, since it offers an oppor 
tunity to save a considerable amount of money in tool cost 
on short production runs of applicable parts 

The rubber is contained in a retainer which is mounted on 
the upper platen of a hydraulic press. A platen is also 
mounted on the lower bed of the press directly below the 
rubber retainer. The lower platen is just large enough to 
match the size of the inner surface of the rubber retainer 
The retainer and the lower plater therefore form a seal to 
prevent excessive escape of rubber from the retainer when 


pressure is applied. 


The tooling employed vith this process 1s simple, Sines 
it consists only of a male punch. It is even further simpli 
fied by the fact that the forming operation is accomplished 
with a pressure stroke which is softened by the rubber. so 
that softer tooling materials such as Masonite mav be em 


ployed Tooling cost is. of course, much less than that of a 
complete steel tool for the same purpose 

The Guerin-process tools are placed on the lower platen 
for the forming operafion and the rY etal blanks to be formed 
are placed on the form blocks, although locating pins are 
generally employed to ensure proper location of the blank on 
the tool. Any arrangement of form blocks can be placed 
around the surface of the lower platen 

Satisfactory results are obtained with the Guerin process 
when the stamping operation involves a straight bend in 
the metal, stretching of metal. or a combination of the two 
This is because there is not anv tendency to wrinkle in 
bending metal on a straight line or i stretching metal into 
a shape such as a concave flange, or a stretched depression 
such as a bead. However, in shrinking metal into such a 
shape as a convex flange or a deep drawn cup, wrinkling 
may result 

This inability of the Guerin process to shrink metal is duc 


to several factors First. the pressures emploved have not 


t 
hy 
he 
= 
fe 
‘ 


heen of a high enough magnitude to solidify the rubber to a 
degree which would give it sufficient local stiffness to pre- 
A simple increase in pressure would not 
solve the problem, since the basic difficulty is the fact that 
some movement of the retainer must take place against the 
tools and forming blanks before any pressure is built up 
In other words, wrinkles can begin to form 
hefore any pressure is built up in the rubber to prevent their 
formation. This is true regardless of the eventual pressure 
available, and is important, since it is difficult to remove 
wrinkles once they have begun to form. 

For example, the Marform process utilizes the male punch 
employed in the Guerin process but it also requires a single 
plate surrounding the punch on which the flat metal rests. 
It is unnecessary to make either a female die, pressure plate 
or draw ring. The elimination of half the parts formerly re- 
quired for a drawn part saves more than half the cost of 
the tool in many cases. One reason is the fact that the fe- 
male portion of the tool is often the hardest to make, since 
it is more difficult to work down in a hole. The second, 
more important reason, is that the matching problem be- 
tween the two halves of the tool has been eliminated. 

The Marform punch can be made of Masonite for short 
runs on soft materials. Cast Kirksite can be employed for 
longer runs or where harder materials are to be formed. 
However, steel punches are generally employed for produc- 
tion runs, especially on harder materials. The flat plate on 
which the metal rests is always made basically of steel. This 
plate must be flat and smooth but the fit between it and the 
punch is unimportant except when forming very thin metal 
such as ten or twenty thousandths-thick stock. A thin 
Masonite overlay is often employed on the steel plate on 
short runs to save the cost of grinding the surface of the 
steel plate. The inside periphery of the plate, where it sur- 
rounds the punch, and outside periphery of the plate can be 
torch cut in most instances. 


vent wrinkles. 


in the rubber. 


Another advantage of the Guerin process over steel dies 
is that set-up time on a tool is negligible and any arrange- 
ment of tools can be distributed around the lower platen. 
This is an important cost item when compared to the time 
and effort involved in setting up a steel die. The Marform 
process again strikes an effective compromise between the 
two. Here the set-up time on a tool is relatively small, 
since the male and female portions of the tool do not have 
to be matched and since more than one form block can be 
used in one pressure plate or in separate pressure plates on 
the same machine. The pressure requirements and depth of 
stroke must of course be equal, however, for all parts formed 
at the same time. 

(As was stated earlier, the Marform process was designed to 
combine the forming ability of a steel die with the econom- 


Above is a cutaway view of the upper half of an ignitor head, which 
is identified as that part above the weld including the cylindrical 
portion extending down into the lower shell. This much of the il- 
lustrated part was made by the Marform process in five operations. 


ical tooling of the Guerin process. Althoug! as 
process does not give the embossing definitio) a 


at least in its present state, it outperforms 
many cases. For example, the forming abil 


a 
material is generally judged on the basis « dent} 
round cup it will draw on a given size of p This 


also be stated another way by saying that the sof 
ability is the percentage reduction in area 
made on a blank in one forming operation 


A 40 percent reduction in area is general], ecter 
steel die when forming aluminum alloys. A r 
of 50 percent can be attained if extra diliger $ exer 
However, a reduction in area of 57 percent 
normal in Marform work on the same mate: nd 


as high as 70 percent have been attained in 
tions. 
Similarly a cup depth equal to the radius rmal 


pected from a steel die while a depth equal to 11% time: 


radius is normally expected in Marform the 
material. Depths equal to 1.2 times the diameter 
times the radius have been attained in certain cases 
means that the Marform process can sometimes forn 
in one operation which would otherwise require ty 

tions. 

There are several apparent reasons for this adde 
ability. One is that the rubber has a certain « 
effect and therefore prevents rapid applicatioy 
any point on the metal in contrast with the 


steel die where localized applications of strain may 
‘asion be quite severe. 
The rubber also exerts a lateral pressure during | 


ing operation which is a direct result of the appl 
pressure. This lateral pressure has the effect of lock 
metal already formed to the male portion of the t 
accumulation of strain at the punch radi 

and the strain is distributed uniformly over 
surface of the piece to be formed. The importance 
demonstrated by the fact that when failur: 

steel die-formed parts, the top pops out of the part 
failure along the line of the punch radius 

Prevention of strain concentration at the p 
only enables the part to be forced deeper 
the part to be more satisfactory in certan 
where uniform thickness is important. 

Another related advantage is the fact that 
locks the material against the punch. This a: 
phenomenon that local elongations in metal 
higher than elongations over a relatively longer gag 
The rubber automatically causes the meta! to be 
over a shorter gage length by locking it just above t 
stantaneous point of forming and therefore provid 


Nine operations would have been required by mort 
operations. At extreme right is a part having a diameter 
and a depth of 23/e inches, formed in one operat 
Conventional method requires two operations. 
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nt of metal parts formed by the Marform pro- 

range from 0.010 aluminum to 0.109 deep 
resent a large variety of shapes and sizes which 
y formed by this method 


e from the shorter gage length. 
e Marform process the machine can pro 
iired pressure on the material at each 
oke. This pressure can be varied in either 
low, be increased, and then drop off, or 
nereased from start to finish, or it can be 
value and then dropped gradually to a 
ressure variation can be infinite within the 
ximum values, and therefore it is not a 


\ tage from a forming standpoint is the pre- 
given shape can be formed. Sheetmetal 

to a tolerance of plus or minus 0.002 in. A 

inus 0.005 in. is commonly obtained on 

ape is sufficiently rigid to maintain such 


is 0.010 in. has been successfully formed, 
cup was deep-drawn to the point where 
cup was 0.9 of the diameter of the cup. 
0.675 in aluminum alloys and 0.102 in 


‘n formed. This is not necessarily the 
esents the thickest gages formed to date 
applying finishes to formed shapes is 
from the economy standpoint. This is 
f polished surfaces. It is much more econo- 
terial in the flat state and then form the 


ts in marred finishes when the normal 
However, round cuts have been formed 
M achine successfully where the material 
coated with such finishes as vinyl, air- 
rackle paints. The experiment was also 
lished material 
e a major forming problem. Any tapered 
kle, because of the distance between the 
plates of the die at the start of the 
g st apered shapes are important to industry 
rt ittractive, because they will stack better 


PUNCH 


RUBBER PRESSURE MUST BE GREAT ENOUGH TO ALLOW MATERIAL 
TO SHRINK WITHOUT WRINKLES 


This sketch illustrates the Marform punch and plate on which the as 
yet unformed metal rests. These two elements constitute a Marform 
tool. The rubber in the Marform retainer is also illustrated alona 
with the fact that the rubber pressure is exerted in all directions 
against the part 


and because they save metal. While it is difficult to quote a 
rule on what can be accomplished with our limited ex 
perience to date, the following examples will serve as a guide 
as to the severity of taper which can be formed without 
wrinkles. Consider a four-inch diameter on the top of th 
punch and with a taper outward toward the bottom of the 
punch. On such a punch the gap could be 0.5 in. between 
the punch and the supporting pressure plate, for 0.025 in 
thick steel. This gap can be increased to 34 inch with the 
gage of the steel increased to 0.050. The gap can be 3/16 of 
an inch with 0.025 gage aluminum and °g4 inch with 0.050 
aluminum. Developments under way at present may result 
in a radical improvement in the pe 
operation. 


‘rmissible taper in one 


We are currently using presses of 800 ton and 3500 ton 
capacity in Marform work. The 800 ton press is used in con 
juntion with a Marform unit which has a 16 x 18 inch 
forming area, and provides a forming pressure of 5,560 psi 
The 3,500 ton press is used with a 28 x $31 inch forming area 
which offers a theoretical forming pressure of 8,060 psi 
However, utilization of this maximum pressure increases 
the maintenance cost on the equipment, so the press is not 
used 7,000 psi. The pressure noted can be directly translated 
into working pressure on the metal in the Marform unit 
itself. 

Capacity of the small press enables us to obtain 120 cycles 
per hour, which may result in a multiple of that number in 
pieces per hour since often more than one piece can be 
formed at one time. The large press operates at a speed 
60 cycles per hour, and this rate can also be multiplied by 
the addition of more parts in the same stroke. This speed 
of operation is based entirely the speed of the hydraulic 
press equipment on hand and can be increased to match the 
speed of any faster hydraulic press. No attempt has been 
made as yet to apply a Marform machine to a mechanical 
press but we believe that the application would be successful 
if the press had sufficient daylight opening and the proper 
power 
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Design and Use Die Casting 


By Charles M. Franklin 


MASTER MECHANIC, 


ROCHESTER PRODUCTS DIVISION 


GENERAL MOTORS CORPORATION 


Du CASTINGS PROVIDE an important tool for re- 
ducing fabrication costs to a minimum. This is due to the 
inherent nature of the process, which makes it possible to 
produce castings with holes and surfaces that require no ad- 
ditional machining at a cost economy beyond that of other 
methods. Some design and production factors include: 

Reduced material cross section is possible with this 
method. 

Uniformity of parts produced to tolerances of such 
close dimensions that no additional expense need be in- 
curred to finish them. 

Holes can be cast to size tolerances equal to those that 
are drilled, reamed or counter-bored. 

Holes and contours are possible which would be 
excessively costly to produce by some machining opera 
tion such as broaching, profiling, turning or boring. 

Surfaces require no further machining operations and 
are also suitable for the application of paints 
lacquers. 


and 


Surfaces require a minimum of finish for plating and 
polishing. 

And added to all of these possibilities is the low cost of 
producing such parts by die casting. 

Perhaps seventy-five to eighty percent of the total die 
castings in this country are zine base alloys, fifteen to twenty 
percent are aluminum base and five to eight percent are 
magnesium, copper base, lead and tin. 

Commercial die casting has become quite a business and 
the greater part of the production is handled by these com- 
mercial die casters. 

Many unique designs of die casting machines were the 
forerunners of our present-day modern die casting equip- 
ment, It was not until about 1907 that the “goose-neck” 
type was introduced and about 
introduced. 


1935 the “cold-chamber” 
The cold chamber is used more for the 
higher melting pomt metals. 

The earlier machines, being hand operated, did not pro- 
duce uniform castings; hence the introduction of air and air- 
operated plungers for metal displacement. At present many 
of the machines are actuated by complete hydraulie and 


was 


electric systems so interlocked that a continuous operation 


of closing, shooting, holding and opening is possible. 
The movable platen, actuated by hydraulic pressure, closes 
the die, which after a short interval is shot (or injected) 
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with molten metal. This metal is forced into th 
hydraulically-operated plunger driven into the 
which is connected to the die by means of 

a suitable wait period, the dies are opened and the 


automatically ejected to a point where it is either 
by the operator or drops out of the machine 
fabrication. 


Pre-Design Considerations 


Die design required considerable ingenuit 
the designer is confronted with many problen 
times must be worked out with the product 
it is possible to complete the actual die desig 

A die that is properly designed will, of cours 
more efficiently and the maintenance proble 
reduced. Good design can also reduce origina 

Many factors must be taken into consider 
design. These include size and shape of the part 
problems, production requirements, the siz 
casting machine required or available. The 
together determine the number of cavities 
possible, in the die. Multiple cavities in some 
designed for a die economically, and more t! 
slight additional cost. 


Designing a Typical Die 


Inasmuch as the basic design of the more extensive 
die casting machines are the same, the pro! 
is reduced to somewhat basic principles (Fig 

We have then a cover half and an ejector 
usually aligned by suitable guide pins and bus Fig 

The cover half is mounted on the station: 
machine and is registered to nozzle posit 
locator or register plate. This half also has 
carrying the metal opening or sprue 

The register plate and sprue block is us - 
such a manner that it is easily replaced in « 
to the nozzle seat. In most cases, it is desi 
sprue for operating purposes. Cooling can be 
this type of sprue block by welding the pa 
attaching the water and drain lines accordit 
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allow cavity openings and cores are also 
half 

is fastened to the movable platen and 
of the cavity plate and ejector box, or 
blocks and ejector mechanism. The cavity 
major portion of the cavity and cores 
to the movable platen by suitable bolts 


rps 


ms necessitate the use of side or angle 


yulled at the proper time by various types 


le side core-pulls are operated by horns or 


ch contact the core-pull in the proper 
ening and closing. Core-pulls are some 
rack and pinion devices; other cases, by 
s, properly mounted and timed by the 
the mac hine. The horns and cams are 
the cover half of the die, whereas the 
s are generally attached to the ejector 


ch make re-entrants or bosses that are 
e normal surface, are necessary in some 


he desired part contour (Fig. 3). The 


e use of side slides, necessary to make bosses which 
the normal surface, is illustrated here. Part con- 
gn and application. As shown in Fig. 4 (right) 
€rts depends upon part design. On smaller parts, it 


1 ec 


side slides are operated in essentially the same manner as 


side core-pulls, and 


slides may form from a small 
much as one-half the 
or at an angle from the parting li 
it has been necessary 
from all four sides of the die 


often times 


contour, 


to operate 


carry core pins. The side 
portion of one side to as 
and may operate parallel to 


ie of the die. In some cases, 


side slides and or cores 


Generally it is desirable to lock the side slides into a fixed 


position due to the metal pressure build-up 


1 his can be 


accomplished by locking plates mounted on the cover half 


and contracting the 
These locking plates 


position 


sicie slides when the die is Ith the closed 


are 


designed with an angle 


that contacts in the last one-half inch of die closing 


Cavity design not only determines whether the use of side 


slides is necessary but also whether 


inserts should be used 


a solid die, or cavity 


In the design of some of the smaller parts, it is found 


desirable to use die inserts mounted into cavity plates or 


chase plates. Should an accident 


expensive to make new inserts for replacements 


occur it is easier and less 


In other 


cases, it is more desirable to build up the inserts into a unit 


than to machine the insert entirely from the solid 
With larger parts, 


is cheaper to use 
seer it may be 
the solid. Choice of 
iS governed by part 


rt 

ac 
avity 
characteris 


Fig 4) 


such as bumpers and grills, it is of 


avity plates or, as can be 


the insert entire from 
y 


ver solid die or Cavity inserts 
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Fig. 5 (left). Runners should be as small as is possible to carry molten 
metal from the sprue to the gate of the casting. Fig. 6 (right). In 


greater advantage to make the cavities from a solid piece 
of steel 


Alloy Castings for Dies 


Recently some experiments have been made in the use of 
precision alloy iron castings, which require a minimum 
amount of finishing, such as cavity plates for zinc base die 
casting dies on hardware parts. These tests are not com- 
pleted but may find a place in the die cast industry. 

Starting at the base of the sprue, runners are cut toward 
the cavity or cavities and these are finally blended into the 
gates of the castings. 

The runner should be made as small as is possible to carry 
the molten metal from the sprue to the gate of the casting. 
The cross section of the runner should be half-round, or a 
variation of such, so that it releases freely from the runner 
recess and the metal does not tend to chill through in 
making its way to the cavity. Avoid the use of a wide thin 
runner (Fig. 5). 

Gates are the entrants, or openings, into the cavities from 
the runners and can assist many times in producing results in 
cavity flow that determines the soundness of a casting. This 
size of the runners and gates are usually determined by 
the size of the castings, the distance traveled, and the speed 
with which the cavities can be filled through the gates. 

In addition to the proper gating of castings, it is some- 
times necessary to provide suitable venting, to produce 
soundness in castings. The venting sometimes consists only 
of thin, wide openings that relieve the trapped air and pro- 
duce a thin flash which quickly solidifies on the die surface 
without much metal flow. 

It may be necessary to make pockets relatively close to the 
cavity and actually draw off a certain amount of the metal 
as well as trapped air (Fig. 6). This is particularly true in 
hardware castings where finish is required. 

When considering the size of the runners, always bear in 
mind that the runners, while necessary, must be remelted 
Runners and sprues can become a very costly re-melt factor 
if not watched closely. 

Most castings have some kind of cores. These can vary 
from perfectly round cores to extremely intricate cores that 
are sometimes preferably built up or made of several pieces, 
suitably held together by some means, so that they appear 
as a solid unit. In some cases, it is desirable to hold the cores 
to very close tolerances due to part requirements, in other 
cases more latitude can be taken. 

Subsequent fabrication costs in many cases determines 
coring design. I have successfully cast small holes 0.028 in. 
diameter by 5,4 in. deep and made thousands of castings 
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some cases pockets are necessary to draw off a smal! amount of mets 
as well as entrapped air 


without pin breakage (Fig. 7). Also, | have cast 
sixteenth diameter holes with 445 in. taper mon 
234 in. deep. These corings eliminated highly diffe 


costly drilling operations 


Ejecting Part from the Die 


In ejecting parts from the die, consideratioy 
given as to where, as well as how, the part is to bx 
In most cases, simple round ejector pins are used. | 
cases, the bosses or projecting points of the par! 
themselves readily to ejection points. 

The ejector pins are mounted on plates in th 
box or between the riser blocks. As the die opens, the « 
pins on the machine force the plate forward, ¢! 
the casting. 

To return the ejector pins to the casting positior 
back pins, mounted in the cover half, conta 
on the ejector plate. The plate is thus pushed ba 
closing the die to stop pins for locations. 

Simple or direct ejection of the part is not always pos 
due to die operation interference and necessary leng' 
ejector pins. In order to avoid manual ejection, it 
to design this operation successfully into a 
operating in sequence of opening and closing of 
speeding up the operation and reducing the 
contributing to die maintenance (Fig. 8) 

Sometimes the casting shrinks to the cori 
members on the cover half and necessitates t! 
be pulled from this section in some manner. | 
accomplished by the side slides, which cai 
hold the castings either by re-entrants in the gs 
the bosses or extended surfaces of the cast 
cores may also be suitable for this operation (! 
can further be accomplished by using the ej 
ejector holes. The ejector pins being cut on t 
back taper, thus holding the metal until the 
taken place. 


Occasionally the part must be as nearly fla 
surface; yet due to certain bosses or exte! 
quirements it cannot be suitably machined. | 
plicate the ejector problem especially if ther 
problem of ejecting this part from long cores 
requiring excessive stripping pressure (Fig 

I have reference to a carburetor bowl cov: 
rather deep pump well, almost straight for 
two and one-half inches. This, with other co 
problems could not be ejected in the conve! 
and produce the mating surface requirement 
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cessful planning of coring design is illustrated 
g of small holes in the part. Fig. 8 (right) shows 


ctor mechanism was required, and this 


the die plate, on the ejector half, move 

inch; then the ejector plate was in turn 
' complete the ejection operation. As the 
, perating mechanism returned the various 
st functional positions. 


Control of Flash 


nt on all die castings. This is sometimes 


) i as in the case of venting, or in the matching of 
Bores ther parts of the die. It also results from the 
must be taken into consideration in the 
Besign of as many of the subsequent fabricating 
‘ s endent on the condition of the casting as 
he casting department. 

removal problems must be taken care of, 
sirable st cases to have approximately 0.015 in. 
Bhickness of for good press trimming. This is true 
Bspi the mating surfaces of the cover and ejector 
Bies be ged by flash around the cavity openings. 
cess 0.015 in. deep by in. provided at 

ity side of the die. 

\ oblem that is often a source of trouble in 
parts is caused by the build-up between 
s can be controlled in most cases only 
ce on the part of the operator. If not 
' iuse a lot of scrap and may cause serious 

as well as loss of badly-needed produc 
\ ed operator is an important factor in the 
, nent, as much of the die maintenance 
a careful, conscientious operator 
asting dies, it is advisable to use the 
iratt possible. This applies both to cores 
it reduces the stripping and ejection 
maintenance problems. 
gs at the highest possible output per 
cool the dies and other sections to set 
lhis is accomplished by water lines or 
) designed that a suitable passage of 
lie temperature as required. These are 
1 valves, operated by hand, to give the 
arts, it has been found advisable not to 
shave the holes to size. In taking the 
openings, the tools are made to break 
size only. Any attempt to broach-size 
BA 


a method of designing for casting ejection in the event that the part 
cannot be ejected without resorting to manual means 


or shave a hole or contour results in very short life tools and 
distorted parts. 

If a part required any additional machining, it is desirable 
to remove sufficient material to get under the surface of 
the casting 

Metal temperatures and die temperatures play an im 
portant role in the production of sound castings. This is 
true particularly in carburetor castings. A cold die will 
not fill properly, thereby causing leakers and scrap. A hot 
die will not set the metal fast enough and causes shrink 
sections which can also be leakers or scrap. Hot dies also 
can be responsible for slower machine cycling or reduced 
production. 

Porosity is sometimes caused by an increase of plunger 
pressure but proper venting must also be given consideration 
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The Mechanization Parts Handling 


I. THE MANUFACTURE or production of quantities of dupli- 
cate items, progress, which means not only reduction in total 
cost but increase in uniformity and quality, has resulted 
from increased mechanization of all phases of the operations 
involved. The ultimate or complete mechanization, where 
raw material is dumped into one end of a completely auto- 
matic line and the end product is ready to ship to the con- 
sumer, is possible and practical only occasionally. 

Before actually discussing any specific mechanisms, it 
may be well to go over some of the many factors that enter 
into determining the mechanisms, and those factors involved 
in selecting practical applications. 


Economic Justification 


The most important, of course, is the economies of the ap- 
plications. The present method of handling workpieces, 
whether entirely by hand or semi-automatic, results in a 
certain overall cost picture. This cost picture is based upon 
the average operating rate, including down-time for person- 
nel reasons, down-time due to the present equipment in- 
volved, factors such as rejects or average quality produced, 
cost of labor and supervision, and other overhead costs. 
With more complete mechanical handling of pieces, the net 
cost per unit piece is affected favorably by many factors. 
Generally, the average production rate will increase, the re- 
jects due to throw-out mechanisms and interlocks may de- 
crease, and the general quality of the workpiece may increase 
due to increased uniformity. With automatic handling, 
the increased production rate that is sometimes possible 
actually shows a decrease in the number of processing units 
required, and frequently a decrease in the machine invest- 
ment that is necessary. Balanced against these benefits is a 
certain reduction of versatility, which may be an important 
factor if a variety of pieces are to be handled or if design 
changes are frequent or extreme. 

Maintenance of any sort of equipment is always a factor, 
and automatic equipment is no exception. It is customary 
to assume operating efficiency figures of from 70 to 80 per 
cent on an average, for machines which are loaded and un- 
loaded manually. These machines will not show 100 percent 
efficiency by the simple expedient of making the loading 
and unloading automatic. 

The first step in analyzing any handling application is to 
study the nature of the workpiece itself. The ideal workpiece 
is stable in shape, uniform from piece to piece, has no mis 
formed pieces, is free from foreign material, is simple to con 
vey by chutes, is required in reasonably large quantities, and 
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is reasonably simple to position. As far as applicat 
machine is concerned space limitations may affect th 
ment very definitely, and sometimes the interlockiy 
equipment with the machine cycle is a probk 

Two other factors should be kept in mind wit! 
tions. Many of the unfavorable characteristics 


piece can be eliminated by a change in design. S 
holes or notches may be added, which serve 

pose other than to assist in orientation or posit 
lems. Sometimes additional operations can be adva 
ly added to the workpieces in the bulk, whi 
handling; such as tumbling, and in some cases, scree 
chips or even thorough degreasing. The second 
often overlooked but is of considerable importa: 
perience that the manufacturer has had with th 
automatic handling equipment. A plant that has 
equipment would be a poor place to put, at least 


some of the more complicated types of me 
perience in using and maintaining such equipment 
developed, just as experience in using and main! g 
other high production tools is necessary. Sor 
simple types of hoppers, chuting and inserters 
almost anywhere, but as the complications 
experience becomes more and more essential! 

The mechanisms involved can be divided 
into four groups: the prime sorters or feed 
ferred to as hoppers or hopper feeders; the s¢ 
or orientation devices; the conveying means 
positioning mechanisms. This grouping is 
trary, as they blend and combine in endless 
paper will be restricted to the first group 


Hopper Design 


Fig. 1 shows a simple controlled-gate, ext: 
hopper. This particular hopper is often ca 
inasmuch as the gates are formed by pins 
are turned to special shapes and spaced a1 


disc. They may be used for orienting, de] 
complexity, and frequently show high delive 
known examples are the standard ratchet-di 
pers and types used to feed caps for beet 
bottles. They may be inclined, have single or 
ring-type exits, and may be indexed or col 
or varied in many ways to suit the piece pa 
A widely used modification of this genera 
clined internal gate design, which uses a 
suitably grooved sorting dise. Standard hopp 
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for such parts as screws and other 
ier type of gate hopper. This is usually 
used for eyelets and similar pieces. It 
ary cup with a fixed, shaped gate at 
Ihe pieces are wiped past this gate in 
a rotating wire brush. If placed hori 
omitted and the parts rotated by resting 
ve have an arrangement commonly used 
and bottles. By adding deflectors and 
can handle various covers, fuse bodies 
tioned pieces 
feeding principle used particularly for 
bers of pieces in groups is drawn in Fig 
the requisite number of pockets is slid 
es in a hopper, and when pulled out, the 
itable funnel chute. When used for pins 
iction frequently makes use of reciproca 
For high delivery, the slide may be a con 
termittently rotated disc, and when used 
may be modified for accurate counting 
pieces, such as pills or balls. 
sed for continuous timed delivery of one 
illustrated in Fig. 4. A counter-rotating 


ms and the feeder is used for such items 


pop sticks, at a fairly high delivery rate 
ition in loading is essential. 
est principles used in parts feeding is 
». This is the reciprocating-tube arrange 
ite, entering at the vertex of a cone, is 
ek-and-forth motion relative to the parts 
aped container. Used for pins or simple 
ssful with reasonably uniform parts that 
material which may restrict flow. Agi 
may be obtained in many ways besides 
e tube. Fig. 6 shows the use of an oscil 
istration. Units of this type have been 


es of as high as 1000 pieces per minute, per 


uilt with multiple chutes and counting es 
emendous production rates for packaging 
ects such as pills and capsules 
his general class of mechanisms, mention 
some of the more outstanding variations 
feed in a steady stream into a tube end, 
igh a mass of pieces or held stationary 
tated past. By substituting suitable rails 
ombination guides and knock-offs, the 
suct essfully applied to headed, slotted or 
ed work pieces. In one instance, eventual 
emely abrasive piece was finally achieved 
flush gate, and wiping the pieces back 
gate with an oscillating paddle 


Fig. 1. Above is a simple controlled-gate, external-outlet type 
hopper. This type, the pin gate, may be used for orienting, depending 
on part complexity, and often show high delivery rates in production 


Related to the class of mechanisms just discussed is the 
reciprocating leaf type, illustrated in Fig. 7. The leaf in 
rising, either by straight line or rotation, through a load of 
parts, will pick up some in position to slide out of the 
stationary exit chute. Sometimes the leaf or leaves are 
stationary, and the pan with the pieces rises and falls, as in 
the usual type nail feeder. At present, this principle is 
seldom used for small parts, but is particularly adapted to 
relatively large, heavy pieces, especially of the headed 
variety Fig. 8 shows a sketch of the so-called barrel hopper 
The barrel frequently is cast with integral vanes and may be 
cylindrical, conical (sometimes on both ends), and may be 
tilted. In action, it lifts groups of parts and drops them on a 
rail which usually has a fairly low slope, and assisted by a 
vibrator, those properly positioned will slide down the chute 
Those improperly positioned either fall off, or are deflected 
by interference points suitably attached to the chute. Crude 
as the illustrated device is, it has given rise to the most 
versatile class of feeders we have today. This is the so 
called tumble type, a modern version of which is shown in 
Fig. 9. The base chassis of these hoppers does only one 
thing; it presents a controlled flow of pieces to a given point 
Built into the hopper at that point have been a wide variety 
of special sorters or orientators whose design depends upon 


shows a miscellaneous 


the workpiece requirements. Fig 1 


group of pieces for which feeders have been built recently 


/ VIEW OF GATE 


strates a gate hopper often employed for smaller 
ts. In Fig. 3 (center) is another simple feeding 
ackaging fixed numbers of parts in groups. Wher 
1G shapes, reciprocating or vibrating motion is some 


times used with this type F 4 { ket type err 
ployed for continuous t iad very of e ‘ times type 
can be used for h all pop sticks at arela 


tively high rate of delivery 
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Fig. 5. The reciprocating-tube type of feed shown above is one of 
the oldest principles used in parts feeding. The chute, entering at 
the vertex of the cone, is given a vertical back-and-forth motion 
relative to the parts held in the container 


and the majority, including virtually all of the difficult 
pieces, have been handled in these tumble type hoppers. 
Large storage capacity is inherent; for example, a 32 in. size 
holds over two cubic feet of parts, by balancing the number, 
kind and size of the vanes, with the rotational speed of the 
drum, the tumble action can be made quite gentle and 
pieces actually pre-oriented to some extent. The chuting 
may range from simple winged channels or rails, to auxiliary 
powered and quite complex mechanisms. One feeder, for 
example, had four motors to drive all the necessary devices 
that were used. By suitable openings in the drum flange, 
chips and sometimes even certain defective parts can be 
eliminated. Vanes and areas subjected to parts impinging 
can be rubber covered if desirable, and chute angles can be 
readily changed or constructed at widely varying angles. 
Side, vertical or front delivery can be obtained. 


Design Variations 


Much can be done with vibration, particularly controlled 
or directional vibration. Simple dish-shaped hoppers have 
been built with one, or in some cases, numbers of fixed exit 
gates, wherein the parts have been given a rotational churn- 
ing motion by vibration alone, and the feeding action was 
similar to the brush hoppers mentioned for eyelets. A 
slightly inclined chute, subjected to directional vibration, 
will walk pieces up an incline. This can be applied in many 
ways. A commercial hopper now on the market utilizes this 
principle to feed parts up a ramp winding around the inner 
periphery of a horizontally positioned drum. In this appli- 
cation, the entire drum is vibrated. Vibrating the chute only 
has advantages in some cases, as the load capacity is much 
greater and cross-vibration or auxiliary orientators can be 
added at suitable positions, without interfering with feed 
flow. 

Prime feeders utilizing’ various conveyor means are very 
common and deserve mention, even though they are harder 
to classify. The inclined nest or pin conveyor principle, the 
horizontal conveyor with side vanes to swing parts into posi 
tion, the jumps, turns and deflectors used particularly at 
higher speeds for eliminating double length or deformed 
pieces, are all common, but it is hard to say whether or not 
they are prime sorters. secondary orientators, or glorified 
chutes. They do serve, however, to lead us to a brief men- 
tioning of some of the other classes of mechanisms necessary 
for complete parts handling. 
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A workpiece may require orientation in a 1 
A ball requires none. A washer or straight 
way orientation. A headed piece, two ways 
pieces may present themselves four ways a 
gular or essentially three-dimensional pieces, 
or more positions. If orientation cannot be « 
first sorter, a second or a third or even more 
used. Obviously, even with the same workpix 
types may be needed. Also, but not so obvi 
no orientation problem exists, sorting mea 
required to eliminate faulty and extraneous 
the sorting principles used in the hoppers d 
can be used for secondary sorting and cor 
any sorter that can be imagined, can be used 
of hoppers for primary sorters 


Applying Feeding Mechanisms 


In considering the application of these mex 
first consider a simple hypothetical case. On 
manually loaded and unloaded on a machin 
is required for each machine, and the prod 
will assume is controlled by the operator’s abi 
to consider are as follows: is the workpiece s 
ably simple and practical handling equipm: 
vised? How much operator attention would st 
With fully automatic handling, how much wo 
tion per machine be increased? With all max 
group mechanized, how many machines could 


and how many operators would be required? If 


stance where increased production is needed 
cost of the handling equipment compare with t! 


ditional machines that would be needed if the 


If there are now ten machines, and | 
handling, one man can obtain the necessary p1 


four machines, we obviously save the direct 


loaded? 


men and the space and overhead of six unus¢ 
offset the cost of the four installations. If the 
set-up is new, we not only have these savings | 
but also the cost of the six machines saved 
Among examples picked from recent app! 


automatic feeding of a second operation into a | 


Hand fed, the best possible production was 
revolution of the crank, as the operator ha: 
stroke on. Average production decreased t 
third revolution. With automatic loading, the 
on continuous cycle, with a net gain of 2-%. 


tion, as well as the complete elimination of oper 
Automatic loading of a dial-equipped, multip! 
forming and coining press allowed only about 10 | 


crease in speed, but resulted in nearly 50 px 


Fig. 6. Above is another application of the princip 
Fig. 5. Here motion is imparted by an oscillating 
tube reciprocation. Some units of this type are able to 
as 1000 pieces per minute 
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procating leaf arrangement shown above the leaf 
> or rotation, and in so doing will pick up some 
Adapted to large, heavy parts 


having all nests filled. This latter result 
and sometimes where two or more opera- 
(a paint-spraying 
with the same part, in order to obtain 
votential production, both operators can be 


ls up to is this: with equipment and proc 
yperation, definite savings can be made to 
ng equipment, but if the installation is new, 
equipment may not only result in the 
reduce the actual total investment 


pieces are loaded into a machine, and un 
ssembly in this case is automatic. There are 
Either piece can be automatically 
same type of questions should now be asked 
happens that 
good thing, but often too, it will be found 
xists a law of diminishing returns, and a high 
gain can be obtained by retaining the operator 
handling only one piece. 


Consider the 

ation of driving a rivet into an assembly, 

issume Is one piece. 

on rate is much higher if the operator does 
up and insert the rivet on each piece, and 


ling equipment is relatively inexpensive 
which may be complex, may eliminate 


is an example of the principle illustrated above in Fig 
this unit is designed for the base 
ontrolled flow of pieces to a given point 
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Fig. 8. The barrel hopper shown above lifts groups of parts and 
drops them on a rail, usually sloping, from which, assisted by a 
vibrator, those properly positioned will slide down a chute 


only one man and may cost too much to amortize in a 
reasonable time 

As the number of pieces increase, analysis becomes more 
involved, but the potential savings sometimes increase at a 
surprising rate. Consider the case where operations are per 
formed on several machines. Can two or more of these 
machines be coupled together by direct transfer mechanisms 
or by conveyors loading into hopper equipment? Can oper 
ations be combined on one machine by adding handling 
equipment that now require two or even more machines, be 
cause of loading requirements? As we follow step-by-step 
through increasingly complicated combinations and se 
quences of operations, we are finally led to applications 
where large groups of operations are combined in single or 
coupled machines with savings that make large capital ex 
penditures worthwhile. Such machines take a long time to 
design and build, and sometimes even a longer time to per 
fect. They should not be considered unless the plant person 
nel has experience in similar machines, and an understand 
ing of their particular maintenance and operating character 
istics. 

Let us again consider the simple case of a single work 
piece loaded into a machine manually. To make the case 
look good for automatic handling, we assumed a battery of 
machines and at least a doubling of production rate per 
machine. Assume now only one or a few machines, and no 
appreciable increase in final production rate. An installa 
tion of hopper and related equipment can now be amortized 
only by the savings of one man, and may be difficult to 
justify in the time management would like. Other ques 
tions should now be asked. Will this equipment build up 
valuable experience in the use and maintenance of such 
equipment? Will it help make more practical and easier 
more complex applications elsewhere? 


‘ 


sorters are available for various applications. In Fig. 10 (right) is 
shown a collection of widely differing products for which feeders have 
recently been built 
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American Standards 


Lathe Spindle 


By Dr. M. Kronenberg 
CONSULTING ENGINEER 


} 

r 

| ra ENGINEERING COMMITTEE on Standardization of (Figs. 3 and 4) show the taper key drive spindk 
rt Engine and Tool Room Lathes appointed by the National type) while the lower portions (Figs. 5 and | 
‘3 Machine Tool Builders Association, recommended in 1943 lock design (D-type) of corresponding size 

ie that the taper key drive spindle nose (L-type Spindle Nose) It will be realized from these figures that 
Bs Fig. 1, and the cam lock spindle nose (D-type spindle nose) spindle nose (Figs. 1, 3 and 4) is provide 

a Fig. 2, be established as alternate American Standards. steep taper for supporting and centering fac 
F Although it had been hoped that one style of spindle nose chucks; it has a key for driving and a flange: 

e might be used for all lathes, it has been found necessary ing face plated or chucks to the spindle 

% again, when publishing the 1948 standards (ASA B 5.9— The other standard, type D, spindle nose (Figs 
. 1948) to include both types because some engine lathe 6) is equipped with clearance holes in the « 

ce manufacturers favored type D spindle nose while others each of which is provided with a cam for 

3 favored type L spindle nose. engaging and locking the cam lock studs 

The relative merits of the two alternate standards are back of the face plate or chuck. 
sometimes determined on the basis of the number of parts Comparing the upper and lower portions of Fig 

¢ involved in their design, cost of manufacture, ease of op- it will also be noticed that the face plate, supp 
: eration, accuracy of positioning, and other such considera- short taper in the case of the D-type nos: 
tions. To the author's knowledge, the investigation of the overhangs the spindle end. Conditions are rst 
le effect of standardization on the rigidity of lathe spindles case of the L-type nose, where the taper is long 
a has, heretofore, not been attempted. overhang is short. 

. It is therefore suggested that resistance to deformation Regarding the support of the centers 
: be taken into consideration when machine tool standards are the figures show that the center projects ap 

A prepared because of the large effect which rigidity has on beyond the spindle end in the case of the 

cs the working accuracy of the machines, their freedom from (D-type nose) than in the taper key design (! 
i vibration and on other performance characteristics. This difference is due to the fact that the st 
Sy Accordingly, in this paper, methods will be discussed D-types is not flush with the spindle en 

€ which are available for such investigations from other fields and center partially unsupported by the 

E of engineering. They have been adapted to the special re- other hand, in the L-type standard, the sle 

*. quirements of the tool engineer and provide information supported by the spindle. While face plate 
+ regarding deflection of the two alternate spindle nose been included in the spindle nose standards A> 
> standards. These methods do not apply to lathe spindles chucks have not been taken into consic 

ve only, but also to other machines where workpieces must be therefore necessary to use, for the purpos 

:, mounted accurately and rigidly on revolving spindles. gation, the dimensions of commercially ay 
Pe Insofar as the American Standards do not give data re- Typical chuck mountings for the L-type sp 
bY quired for such investigations, additional data were taken be seen from Figs. 7 and 8, while those | 
- from the lathe spindle designs of the R. K. LeBlond designs are shown in Figs. 9 and 10, aga 
: Machine Tool Co., Cincinnati, Ohio. Deflections were de- corresponding sizes of the taper key drive sp 
¢. termined for a small spindle size and a medium spindle size It will be noticed that the face of the chu 
+ is of either of the two alternate standards, whereby various designs has a greater distance from the fro 
+, conditions were taken into consideration such as chucking that of the alternate cam lock designs. | 
zs - the work and holding it between centers. contour lines at the back of the chucks o! 


indicate suggestions for improving the 


i L-type and D-type Designs chucks which are unnecessarily weakened 
places. 

Figs. 3 to 6 have been prepared for readily comparing the The investigations discussed here wer 

two alternate standards in two sizes. The upper portions sixteen different cases, including four types 
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d medium size taper key drive noses 
small and medium size cam-lock noses 
['wo different load applications were 
the four spindle noses, namely loads 
late and loads acting at the center 
cases was investigated with regard to 
spindle nose only and with regard to 
spindle 
dle noses (L,,, and 4 in. D,) are used 
ted by two radial bearings, while the 
e noses are employed on spindles with 
These latter cases are statistically 
nvolve therefore a somewhat more com- 


ialvsis 


and Reactions 


= 


“= 


to bend lathe spindles are acting at 
face plate or at the large diameter of the 
tion perpendicular to the spindle axis, as 
s P on Figs. 3 and 4 
mounted on the spindles exert like forces 
the spindles, they have not been included 
cause they do not act at the spindle nose, 
en the bearings. They therefore do not 
tigation, which deals with the effect of the 
lards on deflections. 
ighout this study that the load at the 
center is 1000 Ib 
cutting force produced in the case of 


Such a load equals 


iron with a feed of 0.004 in./rev and a 
0.25 in. A load of 1000 Ib is therefore 
| load which may often be exceeded in 
een adopted for the present discussion 

calculation of deflections at other loads 
vay. Deflections of spindles made of steel 
tially, proportional to the increase in_ the 


tigations covering the deformation of the 

( width of the bearings has been simplified 

port giving concentrated reaction forces 

»a comparison of the edge pressure at th 

e angle of inclination of the elastic curve 

f formed spindle axis. Since the design of the 

he front bearing 1s optional, the L type 

dles have the same dimensions between 

covering the deformation of the spindle 

been assumed that the front bearing is set 
xes the spindle rigidly there 


Fig. 1. Lathe headstock equipped with taper key drive spindle nose 
Fig. 2. Lathe headstock equipped with cam lock spindle nose 


Differences lie in the axial distances from the front bear 
ings to the face of the face plate and to the large diameter 
of the center, and also in the diameters and moments of 
inertia of the spindle noses 


Deflection of the Entire Spindle Under Loads Act- 
ing at the Face Plate 


The distances from the front bearing to the face of the 
face plate are respectively 3.75 in, for the L,, spindle nose 
In the case 


as against 6.28 


and 4.30 in. for the 4 in. D, type spindle nose 
of the L, type design, this dimension is 6 in., 
in. for the 6 in. D, type spindle nose 

The overhang of the fac plate beyond the spindle end is 
about ten times greater for the cam lock standard (4 in. D 
tvpe) than for the alternate taper key drive standard (L,,,), 
namely 1.20 in. as against 0.125 in. and about eight times 
greater for the 6 in. D, type spindle nose (1.94 in.) than 
for the alternate L-type design (0.25 in 

Computation of the deflections of the entire spindle re 
qquires the determination of the moments of inertia for the 
various spindle diameters and also adjustments of the 
moment curve, resulting from the load. in accordance with 
the various spindle diameters 

In the case of the medium size spindles, the investigation 
must he extended to include the elimination of statically 
indeterminate conditions resulting from the three bearing 
support 
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TYPICAL CHUCK MOUNTINGS FOR 
AMERICAN STANDARD SPINOLE NOSES 


Fig. 7. Typica 
Type Loo Amer 
Nose 


Fig. 8. Typic 
Type L1 Amer 
Nose 


Fig. 9. Typica 
Type 4 in. Dl 
Spindle Nose 


Fig. 10. Typica 
Type 6 in. DI] 
Spindle Nose 


Small Size Spindles (Two Radial Bearings) 


Lengthy derivations for these conditions shall not, how- 
ever, be included in this presentation and reference is taken 
instead to Figs. 7 and 8, showing the graphical analysis of 
the two small size standards (L,, and 4 in. D, respectively) . 

It will be seen that the deflection of the cam lock design 
t in. D, is 0.0023 in. per 100 lb applied load as against 
0.00185 in. per 1000 lb applied load for the alternate taper 
key drive standard (L,,.). Under these circumstances, the 
cam lock design deflects 24 percent more than the taper 
key drive design. 

The reactions at the front bearings were found to be: 
1270 lb for the L,,, and 1310 lb for the 4 in. D, standard 
when a load of 1000 lb is applied at the face plate. At the 
rear bearings the comparative reactions were: 270 lb for the 
L,. and 310 Ib for the 4 in. D, standard per 1000 Ib. 

The angle of inclination of the elastic line with respect to 
the undeformed spindle axis beyond the front bearing can be 
computed from the straight portion of the elastic line. It is 
1.92 min for the cam lock standard and 1.70 min for the 
taper key design L,,. If the front bearings are set tightly, 
therefore, the edge pressure in the case of the cam lock 
design will be accordingly higher than for the L,,, design. 


The straight portion of the elastic line is d 
ing effect of the face plate; that is, its |: 
inertia in comparison with the rest of the spindk 


— 
—, 


Medium Size Spindles (Three Bearing Suppor 


The results of the analysis of the defle: 
alternate medium size spindle designs (L, and ( 
shown on Fig. 9. Two elastic curves had 
for either standard in order to find the lo: 
bearing and to eliminate the statically indeter 
dition of the three bearing design 

For the first elastic curve, the center bea 
regarded and the deflection determined as if | 
supported only by the front and rear bear 
curves for this case are shown bent upw: 
between the front and rear bearing and bent 
direction at the face plate 

To determine the second elastic curve, th 
center bearing was introduced as a force req 
nating the deflection at the center bearing 
of which is indicated by the first elastic « 
deflection” of the entire spindle is produced 


indicated by the lower curves. The resulta 


FRONT BEARING 
13.762 | 125" 
LENGTH SCALE | 
i* 


REAR BEARING 


END OF 
SPINOLE 
23) 239 | |SPINDLE | 
PLATE 


1.69 | 20°SPINDLE DIA. 208" 

SPINDLE | 

DIA. SCALE FOR MOMENTS 
IN. LBS. = || 


2000 IN.LBS.) } 
ADJOUSTED! 


|MOMENT—~ | 
|CURVE~ 


ELASTIC 
CURVE OF 
LOO SPINOLE 


REAR BEARING 


13.757 


LENGTH SCALE 
=\* 
2.08" 23" 


2 3 4 5 


] 2.0°SPINOLE DIA 
|SCALE FOR MOMENTS 

|!000 IN. LBS. = /\ 
| ADJUSTED 
| 2000 IN. LBS. | sre 
} 


ELASTIC 
CURVE OF 
4 0-1 SPINDLE 


Fig. 11. Deflection diagram for Loo spindle, with two radial! bearings 
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Fig. 12. Deflection diagram for 4 in. Dl Spindle, w 
bearings. 
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ich design represent the actual deflection 
gn all three bearings. 
» has the effect of reducing the deflection 


15 percent, namely from 0.0035 in. to 


ise of the L, type spindle and from 


ee 21 in. per 1000 Ib load for the 6 in. D, 
esultant deflection of the cam lock design 
% ent greater than that of the taper key 


of the medium size spindles with three 


enter bearing is 790 lb for the L,-design 
6 in. D, design per 1000 lb load applied 


[he reaction at the front bearing is 1560 
d 1580 for the 6 in. D, type per 1000 Ib 
the load is applied at the face of the 

it the face of the face plate, the relation 

‘flections of the entire spindles of the two 

; reversed. Under these circumstances, the 

with cam lock nose deflects 25 percent 

m size spindle 9 percent less than the 


per key drive spindles. 


Deflections of Entire Spindle Under Loads Acting 
it the Center 

s of the entire spindle when the load is 
ter has been determined by the graphical 


4 iding to those shown in Figs. 7 and 8 for 
plate. In the case of the small type- 

if e deflection was found to be 0.0027 in. per 

1 the 4 in. D, standard; the latter deflects 
Beret ent more than the taper kiy drive design 
ler loads acting at the centers in the case 

Bf the ( ring designs (L, and 6 in. D, types) were 
Bstimate ng that they would be somewhat larger 
Bhan the { te deflections of the three bearing designs 


Deflections of Spindle Nose Only 


e preceding calculations are based on the reduction of 


arrow supports, permitting a pivoting of 


s within the bearings. The following investi- 


t 

4 are ed on the opposite assumption, namely that 
1 rs within the bearing. This is equivalent 
t 


e spindle nose is fixed at the front bearing 
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Fig. 13. Elastic curves of lathe spindles supports by three bearings 
(L1 type and 6 in. D1 type spindle noses 


and that all deformations take place outside the front 
bearing. The possibility of rotation of the spindle is, of 
course, not affected by this assumption 

Under these circumstances the spindle nose represents a 
shaft with various diameters, fixed at one end and loaded at 
the other one by a force acting at 90 deg to its longitudinal 
axis. Mathematical formulas give better information in 
these cases than the graphical methods employed previously 
However, the practice of basing the calculation of deflection 


on the smallest diameter only is not recommended 


FIG. 14. DERIVATION OF FORMULA FOR SPINDLE NOSE DEFLECTION 
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Fig. 15. Itemized deflections of L1 type and 6 in. D1 type spindle 
noses when considered fixed at the front bearing and with load 


applied to center 


It was necessary to adapt formulas not generally used, to 
the present conditions; they were found very useful for 
determining deflections of stepped shafts, fixed at one end 
These equations are based on the fundamental formula for 
the displacement of a point located in the action line of a 
force on an elastic body. Details will be seen from Fig. 10, 
winding up with an equation which takes into account the 
deflection of each individual section of the shaft. This indi 
vidual deflection is represented by a factor which involves 
the cubes of the distances from the force and the fourth 


power of the diameters as moments of inertia. 


With the aid of this equation it is possible to evaluate the 
contribution which each section makes to the total deflection 
of the shaft. 


Reference is taken to Fig. 11 


showing | 


flections of the medium type spindle noses (| 
when fixed at the front bearing and with loa 
center. The upper portion of Fig. 11 refers 
spindle nose, the lower one to the 6 in. D 
value of the deflection of each section of the 
graphically shown above and below the ty 
As an example, it will be noticed that th 
for the center (at the right hand end) is t 
spindle standards, namely 5.6. The taper 
standard has a deflection factor of 4.23, y 
the 6 in. D, type standard has a factor of 
deflection factor for the taper key drive sta 
as against 31.5 for the alternate 6 in. D, cd 


deflections are directly 


proportional to 


follows that the deflection of the cam lock 
is 20 percent greater than that of the taper 
L,. The actual value of the deflection is obt 


plying the factors by the following consta: 


Modulus « 


Load 


f Elasticity 


It is also interesting to note that the px 


beyond the spindle end on Fig. 11 deflects appr 


in the case of the 6 in. D, design (factor | 


case of the L, type design 


( fe 


actor 5.6) 


therefore, the cam lock design 6 in. D, 
mately 15 percent more than the taper key 


The 


deflections for the 


various 


other 


spindie is considered fixed at the front bea 
computed in the same way as indicated or 
the load is applied at the face of the chuck 
is fixed at the front bearing, the deflection « 
cam lock design (4 in. D,) is 4 percent less | 


alternate 


4 design. In the case of the med 


however, the advantage lies with the taper | 


nose, since cam lock spindle nose (6 in 


percent more when the load is applied at 


1) 


the L, type design under the same circumsta 
It is evident that the distance of the loa 


bearing is not a sufficient criterion for comp: 


it is rather necessary to consider also the 


bearings and of the 


spindle 


nose with 


distance from the load as indicated by the 
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Fig. 16. Synoptical deflection diagram for small size lathes 


Fig. 17. Synoptical deflection diagram for medium 
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A press 18 THE fastest production tool known to man. This 
hich production tool can be made still more productive by 

q t 1utomatie devices such as roll, dial, bar, and 
bi feeds; transfer motions; hoppers; in addition to practical 
¢ levices to protect the machine and its tools. 


Roll feeds are probably the most commonly used auto- 
; feeding devices applied to presses. They are available 
ngle or double types and in all sizes from 

r feeding material around 0.0005 in. thick 
q i very narrow width to those that feed material wide 
phough t ke tops for automobiles. They are applicable 

operate at speeds of 2 to 3 strokes per 
ving several thousand tons capacity; to 
presses Operating at speeds up to approximately 1000 strokes 
nut laving 2 or 3 tons pressure capacity. Roll 
nted on almost every conceivable place on 


When and Where to Use a Single or 
Double Roll Feed 


gi feed is used to especial advantage when a 
1 completed without leaving a skeleton; that 

fed through the roll feed to the die, and 

leted without leaving any scrap to be car- 


ished piece is cut off. It usually works 
however, to use a double roll feed. In the 
when material is started into the die, one 
ie material through the die until it reaches 
\t this point the feeds operate simultane 
d of the strip is reached. The second feed 
ntil the strip is completely fed. Double roll 
are necessary on thinner materials to pre- 


The accuracy at which roll feeds will operate is a problem 
which constantly confronts the manufacturer of feeds. In 
the final analysis a roll feed is not a measuring machine 
Even though roll feeds are made to a high degree of pre- 
cision and will feed accurately on short, flat strips, inaccu 
racies must be expected on the general run of materials. A 
variation in the thickness of the material (particularly side- 
wise), rough edges (especially sheared stock), and short 
kinks affect the gripping of the rolls, causing inaccuracies 
When coiled material is used and the roll feed unreels the 
coil, unless the tension between the coiled stock and the roll 
feed is constant, the roll feed catches up with a taut piece 
of material and a jerk takes place on the coil. This, of 
course, affects the length of feed at that particular moment 
With these factors taken into consideration, it is advisable 
whenever possible to feed against a stop that iS, a posi- 
tive stop or finger stop If the design of the part is such 
that it will not permit a positive or finger stop, pilots should 
be used. When pilots are employed the upper roll should be 
released, permitting the material to float so that when the 
pilot pin goes into the pilot hole the material is free to move 
This permits centering of the blank or, material, correcting 
the possibilities of errors outlined above 

Roll feeds in general operate with very little attention, 
enabling an operator to oversee several machines. 


Grip or Slide Feeds 


Grip or slide feeds employ an anvil as a lower member 
and a gripping finger as a top member which results in a 
biting action on the stock and propels it in its path to the 
tools. A positive stop at each end of the sliding member 
accurately controls its movement 

In conjunction with roll, grip, or slide feeds stock straight 
eners are recommended to eliminate curvature in the mate- 
rial. Scrap cutters are also recommended for chopping the 
scrap or skeleton material after it leaves the press 
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PUCK 


(Left) This ring type dial feed with dies mounted on the dial is 
complete with automatic safety stop. The application is on a 
horning and wiring press. (Center) A combination of double bar 


Dial Feeds 


While roll, grip, or slide feeds are used for primary opera- 
tions, dial feeds are invariably used for secondary opera- 
tions. 

Dial feeds in general are circular conveyors, moving parts 
to the die or dies. At times dies are mounted directly on 
the dial plate and are carried to the various punches 
mounted on the press slide. There are four outstanding types 
(ring, disc, continuous friction, and intermittent friction) . 
The ring type, the most prominent, lends itself to the great- 
est variety of work. As the name indicates, it consists of a 
ring having station holes or pockets to carry the work, which 
roates around a center plate mounted either directly on a 
special bolster or on a dial base. It is operated by an index- 
ing pawl and locked in position by a locking pawl. 

The dise type is similar in operation except that it rotates 
around a shaft instead of a center plate. The dial plate 
rotates continuously on the continuous friction type, carry- 
ing parts on its surface by friction rather than in pockets. It 
is driven from the press shaft by belts or gears. The inter- 
mittent friction driven type is propelled by a friction band 
instead of an indexing pawl. 

The number of operations that can be performed on a 
part with the use of a dial depends greatly on the design 
of the part. It is quite common to perform from one to ten 
or twelve consecutive operations. However, when a number 
of operations are performed at one time it is quite necessary 
to have a well-supported and well-guided flanged slide on 
the press, as many of the operations take place quite a dis- 
tance from the center of the slide. The limiting factor when 
a number of operations are combined is that it is necessary 
to maintain an outside dimension of the workpiece through 
all of the operations, since each station in the dial plate has 
the same shape. Many different jobs can be made on the 
same dial feed by changing the dial plate for various sized 
pieces. At times interchangeable bushings can be used in 
the dial plate, thereby saving expenses and facilitating set- 
up time. 
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feeds, chute feeds, transfer motion and automatic safet 
applied on this press. (Right) A mechanical hand is seer 
tion on this press, set up to lift stampings from the die 


Dial feeds, when used in conjunction with 
employed primarily to speed up production 
they provide safety to the operator, as he perforn 
away from a point of danger. Thus, as soon as ¢! 
realizes this protection he assumes a rhythn 
ducive to his capabilities. This point can best be 
varying the speed of the machine. It works well 
such equipment at a slow rate of speed, stepping 
ually until the most efficient tempo for the op 
reached. 

Many jobs offer possibilities of being blanked on 
machine with the dial. With some of these it 
sible to perform several operations in a progress’ 
prior to blanking and feeding into the dial 
done only when a ring-type dial feed is used, as 
essary for the die to bridge the dial plate. After th 
is blanked and dropped into the dial, it is carr 
for the various subsequent operations. 

In many cases it is practical to convey co! 
to the part that is being operated on, making 
assemble as well as perform individual operat 

Oftentimes these component parts can b 
same machine, feeding the material with the 
feed and making the part either in a prog 
single die. The last station of the die is dir 
dial plate, so the finished part drops into 
dial. Component parts can be made in 
and transferred by means of a conveyor be 
the dial feed by a transfer motion. Also, ext 
fed by hoppers, magazines or chute feed, ma 
sive and complicated assembly comparatiy 
inexpensive. Dials lend themselves particular 
fed assembly operations. In many instances 
parts are to be assembled, the dial feed is « 
eter, permitting room for a number of ope 
around its circumference and so arranged t! 
can feed a respective piece in position prog? 
proper station. Usually the last operator, 
feeds the final part in position, also acts as 
see that the parts are completely assembled 


The Te 


y stop 
; 
é 
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e press and can stop it or let it continue 
which dials operate depends largely on 
perators feed them. Dials can be 
a clockwise or counterclockwise direction, 
works out best for the particular job. 
performing multiple operations in a dial 
slide equipped with cam knockouts. Thus, 
s are performed and as the slide moves up, 


who 


e of such shape as to stick to the punch 
the punches at the proper time, leaving 
late to be conveyed to the next position. 
ilso necessary to have the machine equip 
wkouts in the bed which will eject the 
ies into position in the dial before it starts 


ext p ysition 


After all operations are per 
parts are ejected through or from the 


to a tote hox or to a conveyor which car 


Stop Design 
protection an automatic positive safety 
The automatic positive safety stop 
nechanical or electrical When a 
ce is used it is best to operate it from the 
1 cam so arranged that after the dial has 


| ploved 


device. 


cam permits a pin to drop into a hole in the 
\s long as everything is functioning properly 
into position and the press continues to 
vent of a jam or if for any reason the dial 
egister in its proper location, this pin rests on top 


ite, placing a lever in the path of the clutch re- 


g. This withdraws the clutch dog from the flywheel 


ps before the punches come in contact with 
thus preventing any breakage of 
\s soon as the obstacle is removed and the 


ne dial plate, 


its proper position, the pin drops in the 


and permits the machine to continue 


plate 
lhe automatic safety stop should be so ar 
e press will stop at each stroke unless the dial 


7 


egistered position. 


adjustable roll feeds and scrap cutter are appplied to 
pre Two individually-driven hopper feeds 


rede 


Quite often on dial feeds, in conjunction with the auto 
matic positive stop, a solenoid is used to trip the machine 
With the solenoid it is possible to use limit switches at differ- 
ent positions in the dial so that in the event of improper re 
gistration or on jobs where an assembly of parts is made, if 
a piece is missed or the component part is not fed, the limit 
switches’ automatically cut off the solenoid. This in turn 
shuts off the machine, eliminating the possibility of the 
machine continuing to assemble parts that are not complete 

A number of advantages may be gained from attachment 
of an inspection plunger or plug to the positive safety stop 
operating shaft. For example, if a shell during certain oper 
ations must pass through the machine with the open end up, 
the inspection pad or plug working in conjunction with the 
safety stop drops into the shell. If not for any reason the 
shell is upside down or contains foreign matter, the plug 
cannot enter and this in turn alerts the safety stop and auto 
matically shuts off the machine 

The accessibility of an inclinable-type press is the reason 
for the adaptation of dial feeds to a much greater degree 
than with other types of presses, although in a number of 


dial feeds 


straight side, horning, punching, 


cases are used with considerable 


knuckle 


success on 


joint and other 


types of presses. 
Bar Feeds 


Bar feeds are not as commonly used as roll, grip, or dial 
feeds. However, they have a definite place and fill a need 
that cannot be taken care of as effectively with other types 
of feeding mechanisms. They lend themselves particularly to 
the carrying or transferring of parts that require a number 
of operations, parts which change their shape considerably 
after each operation, and parts which cannot be carried 
along in the material, either because of their shape or from 
the standpoint of economy of the metal 

Bar feeds fall into two general types. One is a reciprocat 
ing, rectangular bar that is moved back and forth over the 
dies (guided in ways) by means of a cam on the press shaft 
and connecting levers, the movement or motion of the bar 


being from front to back. This type works particularly well 


are working ir njunct A al feed this inclinable press 
Setup olves hoppers. magazine ansfer motior 


fety 
4 
4 
Bis pit 
Bal again locat 
BBs oper 
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with inelinable presses. However, in order to use this type 
of feed, the press must be equipped with many special 
features. It should be fitted with a cam knockout in the 
slide which can be set to strip the parts from the punches 
at the proper time in the cycle in order to leave them in the 
dies. The press also should be equipped with a lower slide 
(cam actuated) accurately guided in ways, to which can be 
attached a series of knockout pins or pads that will eject the 
parts from the dies into the path of the bar at the proper 
time in the cycle. 

A roll or grip feed is generally used (in conjunction with 
the bar feed) to feed coiled or strip material, from which 
the blank is taken. After the blank has been taken out a 
scrap cutter is used to chop the skeleton. Where a bar feed 
is used on subsequent operations, a chute or magazine with 
a transfer motion is used to place the part into position in 
the bar. 

All features must be set and timed very accurately so that 
all will coordinate and make an effective, smooth operating 
unit. The sequence of operations is as follows: The press 
is tripped, the slide descends and performs the first opera- 
tion. As the slide moves up, the cam knockout in the slide 
operates, leaving the part in the die. Then the bar moves 
forward and the lower slide moves up, ejecting the part from 
the die into the bar. The bar moves back, transferring the 
part to the next station, placing it in the gages or set edges 
of the second die ready for the next operation. The part 
continues on until all operations are completed, at which 
time the finished part is ejected from the bar. After that, 
each stroke of the press produces a finished part. The num- 
ber of operations that can be performed on a part varies 
considerably but three to eight operations are common. 

This type of bar feed can be applied to small bench 
presses or the largest of inclinables. 

The double bar feed is generally employed in connection 
with straight side presses. It consists of a double bar which 
functions from left to right or right to left of the press from 
cams on the crankshaft. These bars, in addition to having a 
motion right to left or vice versa, have a motion in and out 
and work in conjunction with fingers that are attached to 
them, moving the part progressively from the first to the 
last station. The method in which they function is as fol- 
lows: after the part has been blanked and the first operation 


performed on it, the cam knockout in the s 
part from the punch, leaving it in the die 
knockout in the bed knocks the part out and 
of the bar feed. The bar feed moves togeth: 
part on the circumference or periphery; then the bar 
the part along laterally to the next positior 
there until the slide descends and the pun 
part. Simultaneously the bars move out, leay : 
and dies free from any fingers or other obsta The 
then move laterally to their original position 

ready to repeat the cycle. 


The double bar feed is commonly used when larger , 


are processed, necessarily making it a slower operat 
than the other type described. If desired, a r 


can be employed at the first station to feed the materis 


blanking. The skeleton material can be chopped wit} 
cutter. If the parts can be made more economically 
material standpoint; by being blanked, or blank, 
drawn in multiples in a separate machine, they can } 


by means of hopper, chute, or magazine feed and tran: 


motion to the bar feed. 


* 


Regardless of which type of bar feed is used, an auto: 


positive safety stop is necessary to insure proper pos 


and locating of the bars and parts in order to avoid jan 


die breakage. 


The “Mechanical Hand” 


The “mechanical hand” incorporates fingers or a ya 


cup, and automatically feeds parts from a nesting 
standard punch press. As the mechanical hand ret 
the next piece it automatically trips the press and | 
ished part is ejected by air from the die. 

The mechanism is provided with safety control w! 


T 


vents tripping of the press unless the blank is corr 
placed in the die. Longer die life results because th 


chanical hand places the blank accurately 

The operator, whose hand is never under the pur 
danger, is not tired at the end of a day's work for 
comes completely the fear of hand feeding and the 


foot tripping. 


The device is applicable to all sizes of inclinable pre 
as well as straight side, knuckle joint, and other types 
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Applications Metamic 


cs are a new product made by powder 
es, and consisting of a combination of 
These materials have been given vari- 
ceramels, ceramets, and cerametallic. 
pany’s manufacture are trade-marked 
\ll of the information contained in this paper 
rk done by Linde Air Products Com 
Haynes Stellite Division, Union Carbide and 
tion, Kokomo, Indiana. 
produced by four different techniques 
s g hich is an ancient ceramic technique 
owder constituents are suspended in a 
slip. The mixture is poured into a porous 
from which it can later be removed, dried 
This is the same production process that is 
tubs and toilet bowls. 
followed by firing. 
ein the pressure and firing tempera 
ed simultaneously in a graphite die 
manufacturing procedure used for hot 
ed tungsten carbide. 
ed by firing 


e articles we have made have been slip 


\\ hich we have done on metal-ceramics. 
e pieces and in evaluation tests, has 
LT-1 is 


Some limited 


grade designed as LT-1 
im metal and alumina. 

a grade designated as LT-2 in which 
omplex and the ceramic phase is again 
ire many other compositions which have 
e Laboratory, but the followmg com 


isively to Metamic ane 


roperties 


ies are shown in Table I 


anical propert 
letamiec LT-1 is dull gray or green in the 


it when ground or machined has a 


pearance 
LT-] 


except at 


fails under stress, the fracture is 


extremely high 
high 
ture appears finely crystalline and metallic 


tempera 


ionged stresses at temperatures 


Brittleness and Impact Strength 


While Metamic LT-1 is strong, it is also brittle and chances 
are fifty-fifty an LT-1 part would break if it should be 
floor. Its impact 
less than metals, 


dropped, for example, on a concrete 
strength at 


but about double that of pure ceramics 


room temperatures is much 


Thermal Shock Sensitivity 


The Properties Bulletin, which we have been using on 
Metamic LT-1, states that the material is thermal shock- 
sensitive in the sense that a small Metamic article is apt 
to crack if heated rapidly or unevenly. This has been a 


cautious approach in the belief that people who are testing 


Metamic LT-1 should proceed carefully. Actually, while 
we do not recommend it, many of the people who have 
tested Metamic LT-1 have heated it to a dull red and 


plunged it into water without cracking. Others have heated 
it to a temperature in the range of 2800 to 3000 deg F and 
have cooled it with a blast of cold air without cracking 
For the most part, the shapes involved in these qualitative 
tests have been rather simple, and had the pieces been more 
complex, there is a greater likelihood they would have 
failed from thermal shock. We still believe that it is advis 
able to Metamic as a 


material in comparison with metals 


consider thermal shock-sensitive 


However, when com 


paring it with ceramics it can be considered a thermal 


shock-resistant metal 


Strength 


Most of the properties available on strength of Metamic 
are expressed in terms of bend strength (modulus of rup- 
ture) as in the ceramic industry, since, originally it was felt 
that Metamic specimens would be too brittle to obtain re- 
producible tension test results. However, recently, standard 


Metamic 


tensile tests made. The 


type specimens were machined and _ short-time 


values of Metamic at room and 
strength and tensile tests at 


elevated Tables I and II. A 
comparison of tensile strength of Metamic LT-1 with the 


elevated temperatures on bend 


temperatures are shown In 


best commercial high temperature alloys available is 


shown in Fig. 2 
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Oxidation Resistance Size and Shape Limitations 

As in the case of thermal shock sensitivity the Properties At present there are no production fa 
Bulletin on Metamic LT-1 has been quite conservative re- Metamic parts nor is there any real n 
garding oxidation resistance in that it has shown a figure of perience in producing intricate shapes or la 
2200 deg F as the top temperature at which Metamic LT-1 simple shapes. These factors are responsi 
is resistant to excessive oxidation in air. One manufacturer amount of information and knowledge 
has tested Metamic LT-1 at 2800 deg F for two 12-hour material and make the limitations for it 
periods. While there was considerable surface oxidation, might be expected when production faci! 
it was not enough to cause deterioration of the part struc- facturing experience are obtained. The 
turally. to date has been from parts made on a 


Another manufacturer has subjected Metamic LT-1 to A pilot plant is now being set up to contin 
3000 deg F gas temperature for a period of 4% hour. In this ment work. 
case it was estimated that the temperature of the specimen Certain restrictions are imposed becaus 
was only 2400 deg F, but there was no evidence of surface ceramics cannot be worked by metal pro 
oxidation. We believe the method for determining whether such as rolling, forging and drawing as con 
Metamic LT-1 is suitable for a specific application is to stood. Also, a certain amount of warpag 
test it under actual operating conditions and for a sufficient the Metamic production process. Exter 
period of time to establish its oxidation resistance for the methods wili ease these restrictions in the future 
specific service conditions rently, the following represents the limit of what ; 
expected in a Metamic article. 
Resistance to Molten Metals 
Metamic LT-1 has been successfully submerged in molten 
carbon and stainless steels, molten brass and bronze and 
various nickel bronzes. In all of these cases it successfully 
withstood the corrosion except when oxygen was injected into Long-thin articles 
the molten steel. Apparently, it is rapidly attacked by the It is desirable to stay below a length-t 
superheated iron oxide vapor. Also, it is rapidly attacked of 30 for rods and tubes, and under a lengt 
by certain molten glasses and alkaline vapors at high tem- ratio of 30 for flat, plate-like articles, for exa 
peratures, and preliminary tests indicate that it is not Rod: 0.1 in. OD x 38 in. long 
satisfactory for molten aluminum. Rod: 0.6 in. OD x 18 in. long 
Tube: 0.5 in. OD x 0.25 in. ID x 
In the case of thin-wall tubes it is desirabl 
a diameter-to-wall thickness ratio of 8, such as 
Sleeve: 3 in. OD x 38 in. long x 
Tube: 1 in. OD x 12 in. long x 
Regardless of other dimensions, it is at presen! 


to produce articles having a wall thickness under 


Maximum sizes 
With present equipment, pieces up to 2 
18-in. long can be produced, or 3-in. diam. x $-iy 


Thermal Conductivity and Electrical Resistivity 
The thermal conductivity of Metamic LT-1, as shown in 
Table 1, is comparable with cast iron and is three to four 
times better than the highly alloyed high temperature 
metals. This property makes it particularly attractive for 
quick thermocouple readings and also accounts in part 
for its thermal shock resistance. The electrical resistivity 
is 87 microhm per cm at 70 deg F, which is somewhat less Complex shapes 
than the highly alloyed metals. It is possible to produce very intricate shapes b 
of cores and multi-piece molds. However 


should be taken to avoid sharp corners with: 


in a flange. In some cases, complex shapes 
by machining soft pre-fired blanks, followed by 


to achieve final hardness and strength 
Distortion 

Camber in as-produced strarght pieces sometim 
to 14¢ in. in a length of 8 in., or 34¢ in 


HAYNES STELLITE NO. 25 SHEET 
———— — METAMIC LT—! in. In the case of circular sections, the as-p 


may be oval in cross section to the extent 


diameter being less than the major diameter 


On plane surfaces, warpage or curling to th 


in. in 8 inches is to be expected at prese 
ances may be handled by producing the pa 
size and finish grinding or machining 


Uniform Wall Sections 

The inside diameter of tubes must usuall) 
coring, and a taper of 0.002 in. (on the diar 
of length must be allowed for core withd: 


not always possible to insure that cores ar 


ULTIMATE STRENGTH X 1000 PSI. 


tered. Where an application requires ul 


those respects, the matter should be broug 
facturer’s attention. 


Tolerances 
Metamic articles are produced with a 


of plus or minus 2 percent on the prin 
ee) 1800 2100 sions, except where this accuracy is obviat 
TESTING TEMPERATURE °F tations given above regarding warpage a 
uniform wall thicknesses. Where a large nu! 
Typical microstructure of Metamic LT-1. pieces are to be produced, closer tolerances 
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on Purchase Orders 


andle the above unavoidable deviations 
ss 1s US tally to describe in some detail 
ements. For example: 
ermocouple tube must slide through a 
! ong; and thermocouple beads 0.370 
must slide to the bottom of the 


3 
4 etch of the pertinent surroundings of the 


is always helpful in obtaining the lowest 
borne in mind that Metamic can be 
ground so stock should be specified 


3 ve close dimensional tolerances. 


pining 
’ ies have not been developed for fusion 
\I etal-ceramic articles to themselves or to 


number of joining techniques are avail- 


Mi eaded joints 
Metar ts and screws can be made on special order. 
ver, relatively brittle and therefore un 

ading or stress concentrations. 

Mi readily be pressure-welded to Metamic 
etylene techniques or with high frequency 
a \s in the pressure welding of steel, a 
P| tting’ of the joint is desirable. Jigging for pres 
be done more carefully than for steel ar 
Beles void excessive stress concentration since 
iy luctile. However, small, simple pieces can 


welded in a bench vise with a hand welding 


joints can be designed for fairly heavy 


M n be copper-brazed to steel by conventional 
mm drogen-f e procedures. Metamic is not readily wetted 


shapes can in some cases be produced by 
; g subassemblies during the original Metamic fabri 
CeSS the factory. 


achining 


L.T-1 can be machined readily with tungsten 

where tungsten carbide tools are not 

eed steel tools may be used by reducing 

depths of cut. 

and boring Metamic LT-1, using tungsten 

est accomplished at a speed of 60 to 65 

ed of 0.004 ipr. Heavier feeds are likely to 
d force the tool to dig into the work. 

than 14 in. should be ground on Metamic 

diameters can be either ground or ma 


; In. diameter should not be tapped, 
ameters can be either ground or ma 
ng is readily performed by standard 


L'T-1 with high speed steel cutters has 
shed at a speed of 50 sfpm and a ¥% in 
\t present, there are no milling data 
nilling this material with tungsten car 
ere seems no reason this cannot be suc 
Metamice LT-1 can be machined with 
is at approximately 12 sfpm and 0.010 
With high speed steel tools, the speed 
e cut in half. There is a tendency on the 
rial to chip slightly at the end of each 


40” 


Fig. 2. Comparison of tensile strength of Metamic LT-1 and com- 
mercial high temperature alloys 


Grinding procedures to follow in grinding Metamic LT-1 
are the same as those recommended for the conventional 
grinding of high speed steel using the soft grade, open struc- 
ture vitrified bond aluminum oxide abrasive wheels. Where 
ever possible a coolant should be used 


Metamic LT l can be cut with a soft grade rubber bond, 
aluminum oxide abrasive cut-off wheel using a coolant. The 
thickness of the cut-off wheel should be held to the minimum, 
depending on the type of machine and the size of cut. 


The type of general purpose tool we have found to work 
best is shown in Fig. 8. Plenty of clearance is needed for free 
cutting and the top face of the tool should be 90 deg with 
the work, Various machining operations that may be carried 
out on Metamic are shown in Fig. 4 

Metamic LT-1 has been tested for several industrial ap 
plications and has shown promise of strength, resistance to 
oxidation at elevated temperatures and of thermal shock 
Thermocouple protection tubes have been tested by immer 
sion in molten steel, cast iron, brass, bronze and other 
metals, except aluminum and frequently have shown up well 
on test, both in increased life and qui ker readings because 
of better thermal conductivity as compared to high temper 
ature alloys and ceramic tubes. As many as twenty im 
mersions have been experienced without evidence of cor- 
rosion from the molten metals. 

Likewise, promising results have been obtained by the 
insertion of Metamic tubes in molten stainless steel for 
bubling argon gas into the bath and into carbon steel for 
bubbling nitrogen. The Metamic has been able to withstand 
the thermal shock of going from room temperature to ap 
proximately 2800 to 3000 deg F and has been unattacked 
by either the molten slag or molten metal. 


Flame electrodes for controls have been tested in various 
gaseous atmospheres and have withstood the oxidizing 
temperatures under these conditions in a temperature range 
of 2400 to 2800 deg F These flame electrodes depend 
upon electrical conductivity and at the temperatures in 
volved most metals are molten and ceramics, because of their 
poor electrical conductivity and thermal shock sensitivity 
are not suitable for this application 

Metamic has been tested in several parts of ram jets, in 
cluding the Venturi-type nozzle, the flame holders and 
thermocouple tubes. Temperatures for these applications 
have been around 3000 deg F gas temperature 

Metamic is being tested for turbo-supercharger blades by 
the N.A.C.A. These blades are still in the process of man 
ufacture, but the physical properties themselves look at 
tractive enough to justify engine testing. Likewise, both 
production and experimental gas turbine Metamic nozzles 


are being fabricated. These nozzles will not only permit 


higher gas temperatures, but are also devoid of strategic 
alloying elements. 
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Economics 


By John Van Hammersveld 


SUPERVISOR OF DESIGN COST CONTROL 
THE GLENN L. MARTIN COMPANY 


Desicx PROGRESSION USUALLY follows a general Comparative Cost of Materials 


pattern of evolution to develop a product. Functional de- 


This bulletin contains cost data on all metalli 
a? sign aspects are the first consideration to determine the ; "eae 
used in the fabrication of parts. It covers 
working relationships of the various parts and concepts of 
rial types such as: bar stock, tubing, ext 
originations. Next, and directly aligned with the functional : 


and forgings, in all commonly used alloys of 
design, is the investigation of material requirements, speci- gn . 


fications and costs to meet structural integrity. Following Ye 
: - ; All material cost data are shown in useful grap 
these progressions the phases of design and manufacturing me “= 
to facilitate the ease of obtaining and shi 
5 producibility are surveyed in relation to the contract : 
\ the comparative costs of each kind of mate 
4 quantity. Finally, the incorporation of tooling requirements, ; 
basic type. For bar stock, sheet metal, air 
types and procedures aligned with manufacturing methods 
: : aluminum extrusion (Figs. 1, 2 and 3) a 
j 300 Ib. is established as the normal pure! 
This sequence shows the specific design breakdown por- : 

oe material to show: the comparative cost rel 


traying the relationship of each stage. In other words, this 
implies that design evolution is a complete cycle, all points 
being united together as one basic problem. To maintain 
design and manufacturing efficiency in today’s competitive 
market, it is essential that the complete design progression 
2" cycle be recognized and fulfilled. 

Examination of the functional aspects of design indicates 
that these are inherent qualities that a designer possesses 
from his natural aptitude for engineering and his educational 
background. However, the aspects of design and manufac- 
turing producibility are not inherent but are phases of de- 


statistical material pricing data the curve plot 
using the most feasible methods of presentation 


for bar stock, cross-section area vs. cost pe ear | 
metal, gage thickness versus cost per sq f 
diameter and wall thickness vs. cost per li 

sion costs are estimated on a cost per pound basis 


The exact cost per pound can be easily 


developing the correct form factor for the 
shape which is the cross-section perimeter 
cross-sectional area multiplied by 1.2. 1 
applied to the current price table, gives th 


x sign that need constant investigation, development and 
.! application since these are the basic fundamentals for pound. Also included * the die om wr 
: achieving low cost products. based on the size of the circle which will 
Now the question arises, “What can be done to provide of the 
4 the engineer with the tools (used in a broad sense) neces- Phe forging and casting cost data (I 8s 
3 sary to achieve maximum efficiency in design evolution?” required considerable investigation and 
The Glenn L. Martin Company has been actively engaged achieve comparable bases of presentation. 4 
for a number of years in a development program to find ways premise as shown mn Fig. 8 evolved into def 
7 and means to effectively step up the efficiency of designing average and complicated classes to provide | 
a to acquire economical production in a similar manner as the an efficient means of obtaining accurate 
manufacturing personnel has always been supplied with the selections. Also, a quantity premise of 10 
most efficient tooling procedures, process techniques, and lished as a maximum purchase quantity, 
4: equipment. the development of the curve plots. 
5° One of the first steps in this effort to provide the tools To obtain the statistical data for the di 
. was the development of design information in bulletin form; curves, a card index file system coordinate 
a basic function of the Design Cost Control Group. This chase order receipts provided a continuo 
information is prepared in a concise form to quickly supply date cost information. Fig. 9 illustrates a 
; the engineers with the most pertinent design economics. card and purchase order showing the breal 
There are three basic types of bulletin information: Com- data. Also, a file drawing of each part 
: parative Cost of Materials, Comparative Cost of Standard used for classifying as well as obtaining w 
Parts, and Design for Economy. for the X ordinate in plotting the curves 
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ft bar stock material cost. Fig. 2. (center). Aircraft sheetmetal material cost. Fig. 3. (right) 


veight bases to determine the per-piece 
or forging die cost proved to be very 
rawings of the parts are released with 


ts. This is a procedure prevalent in the 


e early stages of design is often con 
oblem of when and when not to specify 
die: reorder an existing extrusion; use 
xtrusion and machined off legs, or pro 
from machined bar stock. 

is widely used in aircraft design be 
ent structural applications and ease of 
the engineer in determining the proper 
et of cost data as shown in Fig. 10 


propiems 


rves shows the cost of structural angles 


m methods and number of feet per 
+] 


lo prepare these curves, the following steps 


previous purchase records, a list of 


Extrusion material cost 


frequently used angles was drawn up. By listing angle dimen- 
sions it is found that, by grouping, they fall into various 
Second, by selecting the 
average size within the circle diameter, the basis for de- 


diameter-circumscribed circles 


termining comparative production costs can be developed. 
As indicated in Fig. 10 crossover points show when certain 
methods of extrusion procedures pay for themselves, de- 
pending upon the quantity required 

Material cost data given in the bulletin can be used 
easily. After the designer has established a satisfactory 
functional design, he determines the amount of material 
needed to manufacture the design. Using the material cost 
tables and charts, he selects the most economical material 
to use, depending on his judgment of the design factors 
involved 


Comparative Costs of Standard Parts 


The second bulletin lists cost of standard parts such as: 
rivets, bolts, screws, and fasteners. Almost every manu- 
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nit casting material cost. Fig. 5. (center). 


Unit pattern cost. Fig. 6. (right). 


Unit forging die cost 
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UNIT FORGING WEIGHT IN POUNDS 


Fig. 7. Unit forging material cost. 


facturing company uses standard parts in the fabrication of a 
product and, of these, there are many sizes and types. 
Usually the installed cost of a standard part, rather than 
the initial cost, determines whether or not it can be used. 
To facilitate presenting this information for the engineer’s 
use, it is organized into two main divisions: 
Part 1—Installed cost of standard parts used in the 
general applications of structural designs. 
Part 2—Installed cost of standard parts used in gen- 
eral applications of nonstructural designs. 

All standard parts are listed by their specific commercial 
or AN standard name, number, size, length, grip, weight 
and installed cost. In the total cost are the cost of the part, 
the labor cost for handling, drilling, reaming, countersinking, 
dimpling, riveting, de-burring, tightening, checking by oper- 
ator, and all other operations required to complete the 
installations. 

The time to perform each operation is evaluated from 
standard time data and converted to dollar costs by apply- 
ing proper fatigue allowances, take-away rates, learning 
cycle curve factors and overhead rates. The material cost 
for each standard part is based on general bulk shipment 
normally procured by the Purchasing Department for a 
number of production orders. 

Comparing the cost of similar standard parts, as shown 
for a typical page in Fig. 11, the designer is able to select 
the most economical standard which meets design require 
ments. His selection sets the cost of installation. Shown in 


FIG. 8—CLASSIFICATION OF PROCESSES 


CASTINGS 
SIMPLE: (1) Impression in one half of the mold. (2) No coring. 


AVERAGE: (1) Impression in one half of the mold plus simple 
coring. (2) Impression in both halves but no coring. 


COMPLICATED: (1) Impression in both halves of the mold 
plus intricate coring. 


NOTE: In quantities of less than 100 pieces the pattern equipment 
is usually “loose wood” of pine or mahogany material and runs ap- 
proximately 40 to 60 percent of permanent metal equipment. 


FORGINGS 


SIMPLE: (1) Impression in one half of the die. (2) Parting 
planes are straight. 


_ AVERAGE: (1) Impression in both halves with straight forward 
die sinking. (2) Parting planes are straight. 


COMPLICATED: (1) Impression in both halves of the die plus 
complicated or curved die faces of wrapped parting planes. (2) Deep 
impression to fill. (3) Multiple blocking dies necessary. 


GENERAL NOTES: Die costs remain constant for any quantity of 
pieces. The unit price is subject to change for low quantities. Die 
setup charges approximately 10 percent of die cost. 
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this bulletin are installed cost data for Hi-shear 5, 
pared with bolts, blind rivets compared y 
Airloc fasteners compared with anchor ; 
other combinations of standard parts. 


Design for Economy 


The Design for Economy bulletin is comp | of 
classified fitting summary sheets as typi 
Fig. 12. This type of presentation shows 


aspects of manufacturing and tooling cost the 
material selection for the quantity of fittings yw 
sideration. 

As a series of historical references of fitting designs 
summary sheets are of great value to the designe 
these references for comparing similar shap ea 
to a newly-designed fitting will enable the designer ; 


a design decision with a fair degree of acx 


Vets 


The procedure followed in obtaining the data jte: 


Fig. 12 is typical of the coordinated efforts of thy 
and Design Cost Control engineer in reaching { 


decision. Four methods of fabricating this fit) 
analyzed to determine the most economical mei 


manufacture for the types of material select: 
machined bar stock, (2) 148-T machined forgi: 


welded steel, and (4) machined aluminum alloy 
Premise is set for a quantity of 100 parts, wit! 
releases set at 25 parts. This premise, as in any 


vestigation, is of vital importance since the q 
parts to be made has a direct bearing on the 
manufacturing. 

In Fig. 13 is shown the breakdown of costs of 
fixed tools, set-up labor, dies and patterns to faby 
fitting by each of the four methods being studied 

The first step in the analysis is to develop mater 


The unit material and forging die or pattern costs { 


application is readily obtained from the charts in 


PURCHASE OFDER [=n — 
THE GLENN L MARTIN CO. BALTIMORE 3, MD ad om 
* 
BALTIMORE-NEW {ORK EIPHESS OF | 4101-089 
DAVIDSON TRANSFER & STORAGE ——— ox 
___BALTIMORE COUNTY, MD. 


e 
AMERICAN LIGHT ALLOYS INC. 
1265 MC BRIDE AVENUE WAVY AND BUYER AT SUTER 
LITTLE FALLS, NEW JERSEY 


a 
Pcs. INC. CHG. "N* 
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REQ. 

CONFIRMING MAIL«O-GRAM -49 
RAWLN 746100 

ATTACHED 
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- MACHINED BAR STOCK VS. EXTRUSION TEE SECTION EXTRUSIONT™ 
WITHIN 3" TO 4" DIA. CIRCUMSCRIBED CIRCLE 

3000) NEW DIE NEW EXTRUSION | 

4 

a 

MACHINE BAR STOCK } 

BS MAX. LENGTH ~ 10 FT. 
+-4 

mr 4.00 

4 

2.833 — | 
AVERAGE SECTION 
SECTIONS 2-367, 2-38! 
ar + + + + + + + —-4 

50F CUT 1.125 DIM 
CUT 2.750 DIM 

an} 4-4-4444 —+ + + - 
NOTE:COSTS BASED ON PRODUCTION CONTACT PRODUCTION PLANNING & MATERIAL 
- OR RELEASES OF TOTAL | SECTION FOR EXISTING STOCK | | 
4 4 + + + + T + + + + 
} | 
3 4567890 2 6 8 00 200 400 600 1000 2000 4000 6000 | 10000 40000 |80000 
NUMBER OF FEET — 
4 Fig. 10. Comparative extrusion and machined bar stock costs 
Mi: ‘Comparative Costs of Material” as shown in Figs. 1, 
> 7 9 
ext step in the analysis is to develop the manufac- 

Bring cost by means of an elemental breakdown of setup Fig. 11. Standard parts—rivet cost comparisons 
Me! labor time in machining or fabricating each design (Fig. 

S| op these elemental breakdowns requires an a 
ho knows all types of machines in the ARCH 1947 
mop as well as the techniques used in producing a part from — 

Bese | The design cost control engineer in the 
Brous projects has the knowledge and techniques to ana- P 

gs as to their elemental breakdown. 
e value for each operation is evaluated from stand 

time values for both setup and run-time estab a 

tes 1s inged to hour values for conversion to dol 4 t 
+ + + 4 + +—+ + + 

n of the dollar-cost conversion factor requires | 

es, direct labor immediate supervision ad [3/26 bo. 3/26 —— 

; ene plying the average direct labor rate and | 
ve, the complete dollar-hour conversion fac | - 
t igure, when multiplied by the amortized 

J 1 times in hours, will give the final dollar 

total cost evaluation. The fixed tools | fat on} 

> | i 

e for locating the attachment holes, and re 

only the welded design requiring the | 
fixture. The type of tools and manufac- 

them are coordinated with the Class 

e © “asting e this casting is classified as a structural fit- 

pril, 19 
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Fittings cost breakdown evaluation. 


Fig. 12. 
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oate 


Fitting summary sheet—door aft hinge. 


ting. The testing cost is amortized over the qua 
purchased casting. This testing cost is composed 
tural engineering and laboratory costs. 
Combining the material, fabrication and testi 
the total unit manufacturing cost h 
bar stock; $10.39 forging; $4.19 welded and $7.92 
The weldment proved to be the most econo 
quantity of parts under investigation. A crit 
this typical cost breakdown, Fig. 12, for ea 
fabrication enables the engineer to determ 
designs are more costly than others so that he cat 
necessary steps to modify the design to facili! 
production. 


for ea 


As emphasized in the early part of the 
quantity of parts to be made has a direct b 
method of manufacturing and the type of 
The importance of the statement is graphi 
Fiz. 14 which shows the quantity of parts a 
turing costs. Notice that, up to 4 parts, th 
stock fitting is the recommended design, 
fitting the most economical design from 4 
yond this number of parts the casting b 
method of manufacturing. 

The efficient assembly of this fitting to t! 
ture is another controlling factor wheré 
express his ingenuity to initiate an ece 
attachment. 

To approach this problem, the designer ag 
ities of the design bulletins, in this case D 
No. 3, “Comparative Cost of Standard Part 
Page 4 in the bulletin, as shown in Fig. 15 t 
of bolting attachments can be easily select: 

In this particular attachment problem, 
jected to large structural loads to support 
action of the landing gear. 


non 


The Too 


Engine 


f 
| | 
| 
| 
| 
= 
| 9 
+ 
| 
ry? 


nee 


ARS 
y 


QUANTITY OF PARTS 
Fig 14. F juantities versus costs 


the Stress Group, it is necessary to use 
washers and elastic stop nut, also 3 AN-4-7 


x, 


same number of washers and stop nuts. Study- 
bolt the indicates that the 
ost $0.82 each or a total of $1.28 and the 8 
it $0.33 each, totaling $0.99. Thus, the total 
lation cost for attaching the fitting to the frame struc- 
vill be $82.27. The hinge bolt AN-6-20 with 3 washers, 
ited nut and cotter pin cost $0.95 each to attach the 
fitting. The designer can further expand 
of installation costs, if Stress will permit, by sug- 


cost, selection 


e ninge 


+a rivet assembly and comparing this cost with the 


Design Histories 


Fig. 16, a flap hinge bracket, is an examination of a 


Hesizn history of the more complex type of material selection 
io achieve economical manufacturing, minimum weight and 
Pficient functioning under very high structural loads. 
he flap is a movable section of the trailing edge of a 
Wing which is lowered to give added lift in taking off and 
ct as an air brake when landing. It is hinged, with brackets 
paving their centerline about 15 inches below the wing con- 
four. Thus, these brackets are in the airstream and must 
Bave good aerodynamic properties and structural integrity to 
sake air loads up to 3% tons per bracket. 
lesign proposal, No. I, is composed of a skeleton 
tru vered with a sheetmetal fairing. The truss 
B a forged 75S fitting requiring considerable machining of 


he member attaching to the upper spar 
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Fig. 15. Fitting installation costs 


manufacturing and material standpoints, this design costs 60 
percent less to fabricate but indicates a weight increase of 
4.59 lb, making its use prohibitive 

The next design, III, a composite assembly of 2 
dimple 75S forgings, with a small casting to hold the bear 


suggests 
ing, which are bolted together and covered with sheet metal 
This resulted in a substantial weight savings, but the cost 
reduction is only 13 percent in relation to design I. Since 
the cost is still considerably more than the hollow casting, a 
fourth design, IV, was 

This design utilized a skeleton truss as in design I but 


sought 


used a casting which reduced both tool and material costs. 
Its unit cost is only slightly higher than the hollow casting, 
design II, with a weight midway between the hollow casting 
and composite designs. To complete the picture, a fifth de 
sign, V, was analyzed as a welded steel assembly. This unit 
turned out to be heavier and more costly than the original 
forged design I. 


Bhor hes long with half of it unsupported. It was Referring to the summary, Fig. 16, it is evident that the 
pnticipated that the machining of this unsupported length decision of which design to use must be based on a com 
» e warping and require considerable time for promise between cost and weight 
piraighte [his proposal was next compared with a Review of this summary cost and weight data reveals that 
BY pical y casting as shown in Design Il. From the type IV (casting and sheetmetal design) is the proper selec 
WELDED 4130 STEEL ASSEMBLY 
WITH BENT-UP CHANNELS AND 
NGLE PIEC \ GUSSETS ANO ALUMINUM 
AMe \ 4 \ FAIRING 
j SHEET METAL \ 065 STEEL 
__ STRUCTURE 
ANO_ SHIN 
SHEET METAL \ 220T4 | EXTRUDED 
FAIRING o [ CASTING FITTINGS De CAST PITTING 
\\ O32 ALUMINUM 
HEX = 
ATTACHING BOLTS | STEEL PLATE 
= BRACKET DESIGN 2 <> 75ST FORGINGS DESIGN 3 DESIGN 4 DESIGN 5 & coares 
Fig. 16. Design history on flap hinge bracket. 
April, 


SOMPARITIVE COST OF DOOR HINGE FITTING 20-2/-O713 
PREMISE - COST BASED ON PRODUCTION LOTS OF 25 
4 r PARTS EXCEPT ON CONTRACTS LESS THAN + 
Tryin 25 PARTS. THE PRODUCTION LOT CONSISTS 77 alts 
SSS 
WASHERS (AL. A 
ame ¥ (ALA = 
| BEX = ZAR BOL jal 
4 = mr + + - 4 
| 
Comperes vet f Parte 
= 
/ 


FIG. 16B—COMPARATIVE COST EVALUATION OF ALTERNATE DESIGNS 


FLAP HINGE BRACKET—REMOVABLE FITTING 


The flap hinge center line on the P5M-1 is located below the wing mold line by approximately 20 inches. Any structure thus exposed 2 air strom 
must have good inherent aerodynamic properties or be covered with a streamlined fairing. : 


CO3;T BASED ON 100 UNITS MANUFACTURED IN LOTS OF 25 UNITS EACH 


NO. OF FASTENERS COST DATA (DOLLARS 
TOTAL TOTAL PROJ. 
TYPE OF NO. WGT. AREA COST COST OF UNIT UNIT com 
CONSTRUCTION PARTS LBS. BLIND VIBR. PAT- SQ.FT. OF TOOLING DETAIL ASSEM. 
ERCO FASTEN RIVETS DIES TERNS MAT’L. ONLY COST COST 
TYPE | 
75ST FORGING AND 6 12.49 _ 52 20 3000.00 180.00 $42.66 2655.00 19.92 4.46 93.59 
SHEET METAL 
TYPE 400.00 
CASTING 2 17.08 = 30.45 37.53 
TYPE 16 10.49 46 190 3200.00 180.00 16.18 2594 
594.50 27.01 12.08 8.22 
TYPE IV 350.00 
CASTING AND 6 14.30 ool 52 20 anes 26.76 1185.43 4.87 4.13 476) 
SHEET METAL - 
TYPE V 
WELDED STEEL 14 12.84 ~~ 46 118 180.00 12.71 2072.75 23.79 40.18 97.41 
ASSEMBLY 


REMARKS: Of the types analyzed, Type IV is selected as the best design to use on the P5M-1. The cast frame work with sheet metal fair 
shop loading time, presents no serious manufacturing problems, and can be economically produced. However, Type IV provides a weight penalty 
Ibs. over the lightest design stud.ed at a savings of $33.61/unit. The weight cost penalty for Type IV then becomes $8 82/pound, which 
$30.00/pound figure, and thus will be used on the production ship. 


ng reduc 


s within th 


*Total cost for dies and patterns. Since they can produce left and right-hand parts, one-half of this cost was included in the tooling cost in 


rder 
tain the unit cost per fitting. 


tion since its low manufacturing cost and weight evaluation Therefore, by the application of design bulletin 
reaches the balance that is necessary to solve the problem tion and cost control techniques aligned with efficie 
of the flap hinge bracket design. tional engineering, the completeness of the design progr 
Design histories presented in this form help to establish cycle is conceived. Finally, the most important res 
standardization of design and serve as a stepping stone for these applied techniques is the achievement of ove 
the development of future designs. They also render a basis ordinated efforts of engineering, tool design and 
for comparing the design features and cost evaluations of turing; a necessary requirement for profitable pr 
these problems to achieve a scientific approach to sound development. 


engineering practices. 
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Technique 


By J. A. Cupler 


GENERAL 


MANAGER 


NATIONAL JET COMPANY 


NG BEGINS when the factors governing an 
ment of a drill and technique in using it 
pparent to him without the aid of sensitive 
nt and optical aids. My reference here is 
the story they have to tell to the operator 


a tality of the cutting edges of the drill 


peculiar nature of the material which is being 


ts machinability or drillability. 


g¢ the specific factors affecting drill-life 
observations are as follows: 
| or alloy from which the drill is made. 
structure of the drill, that is, if a twist 
point angle, rake angle, and cut 
ce on the side of the drill. If a pivot or 
drill, web thickness, point and rake angle 
clearance on the drill blade itself 
ts and rake angles of drills must be made to 


LHICKNESS, 


taper or 


he requirements of the particular material 
ng drilled 


118 deg for soft materials to approximately 


The point angles will vary nor 


arder materials and the rake angles from 


ipproximately 15 deg over the range of 


lly drillable materials. 
f the drills, since this rpm necessarily varies 
ling of different materials, is one of the 
rs affecting drill life or the lack of it. 


reference to micro-drilling, the most vital 


fecting drill life is the trueness or concentricity 


the drill turns. 
heult, if not impossible, to develop an ade 
taining to speeds and feeds in the drilling of 

f materials when using small and microscopic 
re are so many variables and influencing fac- 
ect to speeds and feeds, there is no such 
ght-line curve relationship between the two. 
e cases speeds of 7,000 rpm have been used 
generally be depended upon that speeds 

00 rpm for drills as small as 0.020 in. diam 
ticable. Speeds not in excess of 2,800 rpm 
give the most satisfactory results as to hole 
| life regardless of the material to be drilled 
pm are based on maximum drill life, maxi 
iality coupled with duplication of hole size 
idreds of holes. Deviation from these basic 
result in inability to drill, but a penalty will 
vill result in shorter drill life, more burring, 


tapered or funnel-shaped holes or increasing inability to 
duplicate hole size to close tolerances. If any rules should 
be kept in mind regarding speeds and feeds in the use of 


As the drill 


decreases in diameter below 0.020 in. the rpm should be de 


small and microscopic drills, it should be this: 


creased rather than increased and the infeed per revolution 
of the drill should be compatible with the ability of the 
drill to withstand the torque. The operator should bear in 
mind that as the diameter of the drill is decreased one half, 
the area is four times less and consequently, the torque 


resistance is considerably less 


Speeds and Feeds 


It is axiomatic that in true drilling the drill must remove 
stock on each revolution. The amount of stock removed per 
revolution will be determined by the infeed of the drill. Let 
us say that infeed of the drill will be de 
termined by the ability of the drill due to its size to with 


the maximum 


stand the torque or the reverse stress placed upon it as 
influenced, of course, by the rake angle back of the cutting 
edges and the rpm. Every material has an inherent resist 
ance to abrasion or cutting and the rpm of the drill must 
be kept well within these resistance limits in order to observe 
good drilling practice. From practical experience, we have 
found that this means comparatively slow drilling speeds. 
If a drill is 0.006 in. in diameter and is employed to drill 
through approximately 0.035 to 0.040 in. of steel (stainless, 
alloy tool steel or cold rolled) at speeds from 10,000 to 
100,000 rpm which we have found to be wide-spread practice, 
the drill—if it 


very high speeds 


removed stock for each revolution at these 
would drill the hole completely through 
This, we know from experience, 
is not possible and since we know that such holes can be 


in a second, more or less 
drilled satisfactorily in approximately ten seconds, we there- 
fore conclude that when an excessive rpm is employed, the 
drill is gliding over the work surface, abrading the cutting 
edge of the drill and at the same time work-hardening the 
surface through which it must drill 


The Micro-Drill 


In the matter of the flexible drill, we have found that the 
hardest and the shortest drill blade is the best for accurate 
production drilling. The reason for the universal acceptance 
of the drill which is somewhat flexible is that it will, to 
some extent, compensate for inaccurate chucking devices, 
sloppy spindles, excessive vibration, and lack of good opera 
tor-control of the drill, due to basically improper design of 
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(Left) bench model drilling machine employing vee-block principle 
and simple leverage mechanism. (Right) Multiple spindle watch 


spindle depressing mechanisms. The art of drilling is in the 
controlling or restricting of the work which the drill is 
permitted to do. This also means the controlling of the 
reverse stress to which the drill is subjected. 


How the Drill Is Made 


Most truly micro-drilling today is done with oversize 
shank drills, although the drill points or blades may be of 
the spiral type as these are generally available. Since this 
type of small and microscopic drill must rotate true—at 
least within the limits of the back taper of the blade— 
eccentric rotation which may be caused by conventional 
chucks results in abuse to the drill. In recent years, im- 
provements have been made in the nature of adjustable 
chucks, such as the ball chuck, which permits the truing 
of the drill by engaging it (while running) with the finger- 
nail or some other object and then locking the chuck in 
position. This has been a worthwhile advantage, although 
it can be appreciated that if the drill point is still not con- 
centric with the shank, the employment of the shank as a 
truing medium can only be a relative improvement. 


This eccentricity of operation has also been overcome by 
the V-block principle which makes possible the grinding of 
opposed flats on the drills to uniform depth and the accu- 
rate and uniform generation of point and rake angles. 


Drill uniformity is of the utmost importance since drills 
which do not turn in a concentric fashion are rapidly 
fatigued and rapidly broken. Flats or webs which are off- 
center will drill oversize holes. Point angles which are not 
uniform will cause drills to cut only on one lip. They will 
unduly strain the drill and will cause the drill to cut oversize 
and other than uniform holes even to the extent of their 
being egg-shaped. Lack of uniformity in the rake angles of 
the drill will permit undue reverse stress to be placed upon 
it, particularly if used in drilling equipment employing the 
rack and pinion principle. These factors apply to drills 
regardless of their hardness properties; however, from a 
breakage standpoint, the hard drill is most seriously affected. 
Specific factors which influence the size and quality of the 
hole to be drilled as well as drill life, are: (1) back taper or 
clearance on the drill blade; (2) point angle; (8) rake or 
clearance angle back of the drill point; (4) web thickness 
and drilling pressure as influenced by web thickness. 
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balance wheel drilling machine used for high precision micro-drilling 


This also employs the vee-block principle. 


Controlling Hole Size and Quality 


Drill diameter is only one factor governing hole six 
drill must be checked absolutely true, preferably under 


power binocular and in chucking true care must 


that the drill is very tightly chucked so that und 
ing pressure it will not have a tendency to flex 

collet. Since any tool is as strong as its weakest | 
back taper or clearance on the drill blade should b 


to very close tolerances. 


Web thickness determines hole size by governing pres 
necessary to make the drill cut. If we will look direct 
the cutting end of a pivot or spade-type drill, we ¥ 
a line across the end of the drill which has no cut! 
ability whatsoever. The minimum length of this line » 
determined by minimum web thickness required to give | 
drill necessary strength. The thicker the web, the long 
the line becomes and the pressure necessary to make the dr 
cut. The more pressure used in drilling, the larger the 


will be in relation to the diameter of the drill 


The line visible on the end of the drill has no cuttin 
ability, as has been said, and increased rake angle causi 
the line to become lengthened and angular in relation to! 
flats has simply the effect of increasing the initial web 


ness without introducing some of the other 


results of too thick a web. The point angle helps to dete 


mine hole size since the longer the point angk 


centering effect is created for the drill. The blunter the 


angle, the greater care and skill must be exer 
part of the operator in order to control hole s 
be determined by point angle. Since with th 


angle there is not the exaggerated centering effect 


with the longer point angle, we can assume that 

tion less accurate holes will result. On the other 

the longer point angle, the drill will be subject 

greater reverse stress and the effective life of th 
be reduced. 


Since drilling pressure in itself will help t 
hole size, one of the important factors to consid: 
is that the operator develop a sensitive touch | 
that he can duplicate drilling technique and dri! 
over thousands of holes. Sustained cutting pres 
be employed at all times when drilling metal \ 
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5 view of multiple spindle balance wheel drilling machine. 


te y to work-harden or glaze, and care should be taken 
B.t the drill is never allowed to dwell in the metal without 
Bing progressively fed. At the same time, it must be re- 


that you cannot create an undue amount of 
tiny drill and reciprocation of the drill must 


b 
be onstantly exercised 


e I ne 


Bock Removal 


Since the tendency of the drill is to act like a screw, when 
® is permitted to bury its cutting edges in the metal, it 
Bents to pull itself down into the metal, bind and break off. 


s fact serves to impress us with the necessity for con- 
ng the amount of metal which the drill is permitted to 
» at any one time. It should also be remembered 
sustained torque is injurious to a drill even though it 
appear to be holding its cutting edge and not twisting 
the continued drilling of a few dozen holes. If the 

er amount of stock is removed per reciprocation of the 
proper drilling pressure is used, thousands of 
lrilled without damage to the drill. Occasion- 
ugh bad annealing of the stock, hard spots will 
metal which have not been caused by cold 
ardening. They represent a condition which must 
ome purely by drilling technique and in such a 

n as to abuse the drill as little as possible. In break- 
drough such hard spots which may be no thicker than 
the operator should sharply peck at the 
‘ed surface of the metal with the drill in order to 
t periodically to act as a trip hammer. Thus 
ek y elp to break the surface and permit the 
ig take a bite without abrading that cutting 


t:. of Coolants 
hers wall finish will be determined not only by 
Ol its id the technique with which the operator 
he quality of the cutting compounds or oils 
The life of the tool will also be greatly 


ed by se of coolant or the lack of it. For general 
x» ally base cutting oil is recommended for this 


arbon tetra-chloride, of course, is the most 
jther drawbacks which render it undesir- 


i 


Bench model drilling machine having vee-block principle 


able. Cutting compounds, drilling pressure, and web thick 
ness combine to help determine wall-finish and to create 
conditions known as galling or on the other hand, burnish 
ing of the walls of the hole. This is especially true of the 
pivot drill. Since the cutting edges of the drill are never 
entirely exposed, the round sections of the drill at the cutting 
end, opposite the flats, presents to the wall of the hole be 
ing drilled a burnishing area and if the web thickness be too 
thick, a galling area. This burnishing ability of the pivot 
drill explains its tendency to produce the most accurate and 
smooth-walled holes of any known drill, especially in the 
small and microscopic diameters 


New Drilling Equipment 

One of the requisites in micro-drilling is the need to con 
trol perfectly the infeed of the drill and the relieving of the 
drill from engagement with the work-piece 

With the rack and pinion feed, there is an interval be 
tween the time when the drill is being actively fed into the 
workpiece and the time when it is retracted or removed from 
the work surface during which the drill can do exactly as it 
pleases, namely, act like a screw, using up the excess play 
supplied by the rack and pinion. Such a machine principle, 
while very practical in conventional-size drilling, is not con 
ducive either to long drill life or good hole quality 

The problems of high frequency and vibration are, in addi 
tion, sometimes overlooked in micro-drilling. Vibration is 
one of the greatest hazards to small and microscopic drills 
since it not only acts as a trip hammer—in effect pounding 
the cutting edges off the drills—but it robs the operator of 
the very necessary sensitive touch which is necessary for 
successful and accurate micro-drilling 

There are two further points which should be considered 
First, if the drill is so small that the operator cannot ade 
quately see its action or the nature of the cuttings, and the 
leverage ratio and sensitivity are such that he cannot ade 
quately feel the action of the drill, and the touch is further 
complicated by the presence of vibration, he is trusting 
entirely to luck in the accomplishment of his drilling goal. 
Second, if adequate optical aids are provided and the vibra- 
tion still remains present and the leverage ratio and sensi- 
tivity are not increased in direct proportion to the visual 
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Drilling machine setup showing index head set for drilling diesel 
fuel nozzles. 


magnification, the operator will be subjected to an exagger- 
ated nervous strain whether his production requirements be 
much or little. If, for example, in drilling with a drill 0.006 
in. in diameter, direct spindle pressure of one ounce is re- 
quired to cause the drill to cut and an optical aid of 20 
magnifications is employed, a_ spindle-actuating leverage 
principle should be employed, lessening the required finger 
pressure to approximately 1/20 of one ounce and providing 
a spindle travel of approximately 0.001 in. for every 0.020 
in. of lever or finger travel. Thus, the operator will be 
working in a normal world as relates to sight and touch; 
and barring the presence of excessive vibration, should be 
able to determine by the nature of the cuttings, the quality 
of the cutting edges on the drill, as well as the condition of 
the material which he is drilling. For example, if the cut- 
ting lips of the drill are uniform and the material being 
drilled is properly annealed, the drill should be able to pro- 
duce two spiral cuttings at the same time, one from each 
cutting lip. The operator will be able to tell from drilling 
pressure required to make the drill cut whether or not the 
drill is sharp. If he should run into progressively harder 
metal in the work piece, the cuttings will begin to take the 
form of ships and in the case of hard spots, the swarf or 
cuttings will assume the appearance of black powder. 


The V-Block 

One approach to micro-drill control has been the V-block 
which, instead of employing bearings, has two opposed 
vees made of wear-resistant synthetic material. The drill 
shank which has been ground and lapped round and 
straight after heat treating or hardening has had a drill 
point ground upon one end absolutely concentric with the 
shank. A small pulley is fitted on this drill shank and the 
drill shank is laid into the vees, becoming its own spindle. 
A belt made of four-pound fishing tackle, approximately 
0.0100 in. in diameter, is placed over the pulley and also 
engages the pulley of a remote low-speed, balanced, vibra- 
tion-dampened motor. The pull of the belt holds the drill 
solidly in the vees so that it has line contact at all times 
with the vees. The equivalent of spindle and bearing toler- 
ance is absolute zero, and as wear might conceivably occur 
in time, this tolerance will still remain zero until such 
time as the wear points are entirely worn out. The upward 
pull of the belt retracts the top beveled end of the drill 
shank up against the depressing arm. Thus the drill has 
been made concentric and must now operate in a similar 
concentric fashion in a drilling machine because it is being 
used exactly the same way it was made. 


The Future of Micro-Drilling 


Micro-drilling, and especially precision micro-drilling, is 
becoming of increasing importance in that it is possible to 
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drill so accurately that secondary operatio: 


not necessary. Elimination of secondary op 


reaming constitutes a real and important 
dustries where literally millions of holes ar 


and yearly, such as the diesel engine ind 
multiple holes in the fuel nozzle are the hy 
engine, and therefore a vital part of our ev: 
microscopic precision hole is important in 


and yarn industry, particularly in the sp 
employ multiple holes in the nature of 0.0) 


diameter in precious metals and stainless ste: 


sion of synthetic silk and yarn filaments. 


The watch and instrument industry depe 


its existence on the small hole, and must in 
future, to compete with the less expensiv: 
such as that incorporated in the fine Swiss 
are imported in such plentiful quantities 


In the medical instrument industry, ther 
hypo-spray which employs the use of a smal 


in a device which injects medication hypoden 
hypo-spray, as one of the first major appli 


precision holes in the medical field, should 
successfully pass its clinical tests, it will mea: 


of millions of precision holes per day. 
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Generally speaking, as our mechanical age grows a 


fines itself, we find our instruments and our go 


ing smaller, more refined and more complex 


weight factor in aircraft all important. T! 


many instruments must be kept as light as possible. M 
machining and micro-drilling make possible | 
parts in these intricate instruments. 


Stereoscopic shop binocular microscope used in 


micro-drilling equipment. 
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rill Units Standard 
and Special Machinery 
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By Eugene Numrich 
APPLICATION ENGINEER 
AVEY DRILLING MACHINE COMPANY 


When designing a special drilling machine, one of the 
important factors is production requirements. This dictates 
the type of units to be used, whether automatic or hand 
index tables are in order, automatic or hand clamping fix 


tures and in some instances, hopper loading and automatic 
ejection of the workpiece 

Automatic controlled cycles will eliminate idle machine 
time, as the work pieces are usually removed and loaded in 
the work holding fixtures while the drilling, reaming, 
tapping, and kindred operations are taking place 

Basically there are two types of drilling units, the cam 
feed and the hydraulic feed 


The cam feed units are made in several sizes and lengths 
. 1, of stroke. In addition t verforming drilling operations, 
S A DISTINCTIVE type of operation. The ma Of 


: . they are also used for tapping when equipped wi a re 
itting tools associated with these machines My Se oe sed fo pping en equipped with a re 


versing motor and control. They can be placed horizontally, 


sed more than any other metal removal 
vertically or at any angle dictated by the workpiece. Each 


not always receive as much consideration “all hich | 
. unl las a specially engineere cam whi i ulo- 
tance justifies. The drill is rarely relied upon = ti ell ry r 
. atic cycle apid roach, feed, dwell ; 
es to close tolerances; usually reaming, broach- MaUe Cj of rapid approach, feed, dwell at the end of the 


feeding stroke if necessary, and rapid return to the starting 


ling or lapping operations follow, the selection de ai , ; 
edit position. The length of the feed and the rate of feed as well 


on the accuracy and finish required. Drilled holes 

as the rpm are special for a particular material and length 
f lar attention is given to the grinding of of hole. 

and the addition of a drill bushing or a bushing Many parts, particularly the crankshaft used in the con- 
jitable bushings. By suitable bushings, it is struction of automotive engines, require a series of holes 
ild come close to the contour of the part to be drilled at a given angle and running from the main 
the drill to keep the drill rotating with bearings to the connecting rod bearings. These holes are 
nt of run-out. from 3/16 to %g in. in diameter, and vary in their length 


ns pment should be selected so that specific depending on the sizes of the crankshaft and its throw. 


etter and at a profitable rate. This form Generally speaking, when the length of hole exceeds three 


. > adr au ater t oO as dee Ne ¢ 

an be obtained only by lowering unit times the trill liameter, it 1 kn wn as deep-hole drilling 

and calls for special drills These differ from standard 
; j twist drills, as the web is much heavier and the spiral some 

re eral methods for consideration: (1) Stand 

what faster. 

upped with multiple spindle drilling heads 


The success in drilling deep holes of small diameter on a 


ece 1 a progressive type fixture, which can be 
ved e machine table from one spindle to an- production basis is the ability of the unit to withdraw the 
her | ; drill, bringing out the chips, (and allow coolant to flow on 


ting over multiple spindle machines has 


mical when the production was not too the bottom of the hole) just before they become packed and 


a, and ld require several special machines to cause a binding action 
ee 2 the s result. The second method involves semi- Deep hole drilling is successfully being done with a unit 
ecard rely special machines. The special, single incorporating hydraulic feed. The drilling device with 
— . P pose ¢ t must be economically designed and still draws the cutting tool automatically at a rapid rate when 
_" to produce parts at a good rate of speed the strain on the tool becomes excessive. The torsional 
r s “he im feeds and speeds which should result load which a particular size drill can carry safely (just 
tn ufe. below the breaking point) is applied to the spindle drive 
inet 4 1, 19 C-75 
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sleeve through cams from a driven pulley which is directly 
controlled by a predetermined amount of spring pressure on 
the cam plate. The movement of the cam plate can be 
controlled by the torsional load applied for driving (and 
permitting drill withdrawal), by the switch in turn, oper- 
ates a solenoid through a relay to withdraw the drill. 

Tests have shown when the torque is increased to a point 
where it is necessary to withdraw the drill, the sensitivity 
of this device is such that in 10 revolutions or less, (approx- 
imately 0.05 second) the switch is excited and withdrawal 
begins. The drill used was 9/32 in. diameter, running at 
S00 rpm, 

Hydraulic units are also constructed using a step feed, and 
some are cycled similar to the cam feed unit. Hydraulic 
operation is more flexible because the feeding rate can be 
changed by a metering valve whereas the mechanically- 
operated cam feed unit has a fixed rate of feed. 

Practically all types of rotating cutting tools are used on 
these units, especially when built into special machinery. 
In quite a few instances, milling heads are employed and 
in a lesser degree, broaching tools. These are generally fitted 
to cam feed units. 

Multiple spindle heads play an important part in pro- 
duction type machinery. There is practically no limit to 
the applications of these heads. Wherever possible, they 
should be engineered to cover more than one station in 
order to cut down the number of drilling units. 

Many styles of multiple heads are used today and the 
selection depends upon several factors. The material from 
which the workpiece is made, the size of the cutting tool 
and material (high speed steel or tungsten carbide) and if 
the head is to be adjustable or fixed. Generally speaking, 
multiple heads should not run over 2,000 rpm with an oil 
circulating arrangement. These are not exact recommenda- 
tions since, as the numbers of spindles increase, the run 
must be lowered accordingly. 


Standard Fixed Center Multiple Head 


This is a full ball bearing design and is furnished where 
center distances between the holes to be drilled will permit 
the use of ball bearings. 

It is lubricated by grease and not recommended for speeds 
over 2000 rpm. 


Close Fixed Center Multiple Heads 


This type of head is furnished for jobs where the centers 
are too close to furnish a full ball bearing spindle con- 
struction, but in every case the tool thrust is taken on a 
heavy duty angular contact ball bearing. 

It is lubricated by grease and recommended for speeds 
not over 2000 rpm. 


Oil Circulating-Type Multiple Spindle Drill Heads 


This head is mainly used for high speeds and long life. 
They have been operated with success at speeds above 
10,000 rpm. They are designed to eliminate all rubbing 
parts, such as oil seals. It contains a built-in vane type oil 
pump. 

The universal multiple head is mainly used for small job 
lots. The spindles are readily adjusted to new locations in 
a small amount of time. Slip spindle plates can be furnished 
for locating the spindles to various patterns. This plate, 
which mounts on the bottom of the head, can be bored for 
one or more workpieces and gives the advantage of a fixed 
center head. 


Standard Adjustable Multiple Spindle Drill Heads 


This type of head is gear-driven and is made with two or 
more spindles constructed in a form of an eccentric drum. 


The spindle can be adjusted to any desired 
the range of the head and locked, giving 
the fixed-center type. It is, however, limit: 
center distance for a given size drill and {; 
of holes. 


Double Eccentric Adjustable Multiple » 
Head 


This head is similar to the standard adju 
cept that the range of adjustment is much gr: 
can be adjusted to any desired pattern, irr 
rectangular, etc., and can be built with 
spindles. The spindles are located by mean 


plate fastened to the head by studs. A differen: 


required for each pattern. 

Another multiple spindle drill head, the A, 
designed to reduce multiple drilling cost 
changes in set-up from job to job. 

Most of the drill head can be left- intact, an 
is accomplished by changing the drill pattern 
relocating spindles on the new pattern plats 
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pindle Dp 
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the new design. The number of drill patterns possible y 
this drill head is limited only by the number of pati» 


plates available. 


Individual Lead Screw Tapping Head 


The individual lead screw tapping head can 
regardless of different threads, fine or coarse, small o 


diameters, in the same head as each tap has it 
screw, the lead which is identical with the tap 


lal 


OWT 


The individual lead screw tapping head is built wit 
the necessary safety features to prevent tap breakag 
the tap bottoming or striking the solid surface w! 


has not been drilled. In such cases, the tap li 
backward while the lead schew travels forward 


vif 


| 


W 


lead screw is reversed, the tap holder automaticall: 
to its original position. This feature eliminates tly 
sibility of damaging the lead screw, lead screw 1 


interior of the head. The automatic feature also 
a burden from the operator as he knows the tap is 


proper position when the next piece is placed in 


+} 


ne Tix 


The lead screw threads are precision ground after 


ing; the lead screw nuts are bronze and can 


Two types of tapping units have been mentior 


lead screw tapper must be used when it is ne 


have a class 3 or 4 thread, and when a large | 
holes are to be tapped requiring more horsepow 


available on a cam feed unit. A cam feed | 


versing motor and control can be recommended 
thread is of class 1 or 2. The difference in performa 


the two units is the lead screw, conducive to p 
accurate thread. The cam feed unit is fitted » 


er | 


wit 


or compression type tap holder and depends on | 


for the lead. 


Incorporation of high-speed drill units has aided import 
increases in automotive applications such as this. 
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of Element Time Data 
lor Etiective 


By 
N. M. Perris and H. K. Keever 


Tool 


PARTNERS 


STEVENSON, JORDON 


HARRISON, IN¢ 


\\ 


Inacc 


the 


iring the accuracy of the piece, 


ADVANCE has been made in 


for ins 
ties for improvement and develop 
from the viewpoint of increasing produc 
her way—tool designers do an admirable 
ol to insure interchangeability in the 
t they could do much more from the 
the machine operator to quickly and 
te the piece. 
ieral sources for tool estimating informa 
h is either sufficiently detailed or specific 
e adequate modifications in design or 
ngs through increased production that 
+} 


hese modifications 


‘curacy of Tool Estimates 


f tool estimates we usually find that they 
ne or both of the following systems: 
hich are gleaned from the cost system 


ind figures which are based on general 


s, what the tool designer thinks will 


ion resulting from his design 
ble weaknesses in both of these sources 


carelessly reported and copied, Time on one 


job is 


erroneously charged to another and so on 


Element Time Structure 


to 
furnish both the line and the staff departments of an organi 


To overcome these difficulties and, at the same time, 


zation with accurate and understandable data and informa 


tion 


we industrial engineers adopted what we call “element 
data.” firm has data 
for over thirty years recent development by any 
means. It was developed as a basis for methods analysis and 


time been using element time 


It is not a 


rate setting. Its use in tool design is a by product of the 


work in methods analysis 

All machine design is based on the practical application 
of a ntal Any 
design, whether it is a jig 


its function the guiding of some forming tool to produce a 


series of fundame mechanical movements. 


fixture, part or product has as 


certain shape, contour, supporting section. In brief, a de 
p if pe 


ruiding movements to produce the 


signer looks first to the se of his design and employs a 
series of mechanical and 
final object of his design 

We do exactly the same thing with element time data. 
We list, classify and arrange in tables every possible move 
In fact, all element time 


ment of the machine or the hand 


data consist of four major classifications They are 


1. All movements of the machine such as 


Che most pronounced defects in the in a. adjust to cut e. Change speed 
from these systems include b. Return from cut f. Change feed 


sed on history, that is, past performance 
inyone to remember the external con 

+} ter] + 
‘ t 


results. 


For example, no one 


c. Rapid traverse Position-hand-table 
d. Index 


All movements of the cutting or forming tools such as 


the operating conditions that prevailed in a. Slab mill f. Drill 
; onths ago. This is apparent when any b. Face mill g. Bore 
- er the cost of production records when Cc End mill h. Ream 
3 has been run several times in the last d. Face i. Tap 
can vary 50 percent from the average, e. Turn 
q / v that this is not caused by the tooling }. All movements of the hand loading the machine 
q C lata are collected by a clerk in one of such as: loading and remo the piece, locating and 
q tments who is not technically minded clamping, measuring 
; 4 e the proper classifications in such a way t. All movements connected assembling such as 
—_ ean be readily used by a tool designer fastening one part to another—to form a mechanism 
. \s n to 2 above, such systems are based on by various types of fasteners from common bolts and 
§ itine. It has been our experi¢ nee that nuts on Ip to various type s of welding Similarly the 
E ire careless in the handling of the details fastening, and attaching of one mechanism to another 


j order to give both accurate and useful We believe we can explain element time data by showing 
m costs and production. Descriptions of several examples. See Figs. 1, 2 and 3. Please note two 
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rder number, time taken, etc., are at times 


things: 
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FIG. I 
STANDARD TIME DATA 
HAND FEED DRILL PRESS MACHINES 
HENRY-WRIGHT, ALLEN, DELTA 


Description of Place and Remove and Handling Elements 

These standards cover all operations done on hand or foot feed 
drill presses of single or multiple spindle variety. The work is 
usually rested upon the table, or in a jig or fixture. The machining 
tables cover times for die cast, brass, bronze, cast iron, steel and 
malleable iron. 

Place and remove includes picking up a piece from a tote pan 
beside the drill press table, placing and securing it in a fixture or 
upon the drill press table, releasing it from the fixture, removing it 
by 4 spring, blast of air, gravity or by hand and tossing or placing 
it in a tote pan beside the machine. 

In general, place and remove falls into two basic divisions. 


HOLE TO BE 
SPINOLE DRILLED PaRT RX, 
Crn SLIDES 


PARTSFITS Pan LELS < 
SS 
ORILL PRESS { 
TABLE 
| PARALLELS ATTACHED 
STUO ATTACHED NEST OR 
TO TABLE FIXTURE woe 


No. | covers the plain drill press table, parallels or a stud at- 
tached to the table, or a nest or open fixture which fits the contour 
of the part, or locates the part by previously machined holes or 
prodections 


GUIDE BUSHING 
BOX OR LEAF TYPE JIG 


No. II covers the use of a box or leaf type jig, which is es- 
sentially a square box having one or more locating points and a 
hinged cover which closes over the part and fastens with an auto- 
matic latch. 


1. How these data are classified. 
2. How the times for each of these elements or movements 
are recorded. 


FIG. 2—STANDARD TIME DA’ 


HAND FEED DRILL PRESS MACHINES 
Henry G Wright, Allen, Delta 


Base Minutes Per Part Plac d Remon 
All placing of parts done by hand. Removal of ark 
as described in tables : 
: No Fixture—Open Fixture—Nest—Paralle 
Weight of Type of Removal 
art 
Ounces No Grasp Grasp and Release Grasp 1 Place 
1 015 021 
2 016 022 
3 018 023 
4 019 025 
5 020 026 
6 022 027 
7 023 029 
8 025 030 
9 026 031 
10 028 033 
1 029 034 
12 031 035 


For lever-type clamp, add .015 Min 
For extreme deviations from square shape, add 


Ratio of length Addit 
to width minut 
4:1 
5:1 
6:1 Of 
7:1 
For restricted and positioning — add .009 Min 
For square or oblong pin, or 
more than (one) round pin — add .007 Min 


Fig. 3 

STANDARD TIME DATA 

HAND DRILL PRESS MACHINES 
Henry-Wright, Allen and Delta 


Base Min. to Shift Part from Hole to Hole or Spindle to Spindk 
and Misc. Handling 


NO FIXTURE WITH FIXTURE 
BASE MIN. PER HOLE BASE MIN. PER HOLE 


Weight Move Move Wet. Part Move Mov 

of Part Hole Spindle and Fix Hoke Spind 

in Oz. To Hole To Spindle in Pounds To Hole To Spind 
0- 2.0 003 009 1- 5 


2.1- 4.0 .003 .010 5.1-10.0 008 
4.1- 6.0 .004 O11 -15.0 10 


Advantages of Element Times 


The advantages of using such element time data to assist 


tool designers in developing their art are as follows: 


1. All data is technically classified; terminology follows 
the practices of designers. Anyone with mechanical 
perception can visualize the fabricating or assembling 
of the piece through the various movements covered in 
the element time tables. 

2. These data are available in advance of the design. The 
tables or sections of them can either be furnished to 
tool designers or the tool design department can call 
on the industrial engineering staff to furnish them with 
the times for each of the alternates of design. From 
this information, a decision can be made by the de- 
signer as to which alternate is the most effective. 

3. These data are the result of some 25 years of con- 
tinuous time study in a number of metal working 
plants. They are the result of direct observations and 
checking so that they are bound to be more accurate 
than data secured from the analysis of cost and produc- 
tion records. 

4. What is most important is that the same data the 

shop use to plan their work and to determine their 

operating efficiencies, are available to all staff depart- 
ments interested in design. Furthermore, we have 
absolute coordination between the operating depart- 
ments and the design departments through the medium 
of common data and similar information. 


6.1- 8.0 .004 -012 15.1-20.0 012 02 
8.1-10.0 .005 013 20.1-25.0 14 022 
10.1-12.0 .005 014 25.1-30.0 16 25 
Factor for turning part or fixture 90 deg. or more 45 


DISTANCE FACTOR FOR HOLE TO HOLE 


DISTANCE (IN.) FACTOR 
0- % 

17/32 - 

117/32 - 2% 


BUSHING LOOSE FIT IN JIG 


Base Min. Per Hole 


OIL TOOL ON SPINDLE WITH BRUSH 
No. of Spindles 1 2 3 4 
Base Min. Per Operation ... 028 .032 035 .038 042 & 


BLOW OUT FIXTURE WITH AIR HOSE 


Base Min. Per Operation a 


HANDLING TOTE PANS 


Part Wet. Part Wet. Part Wet sie 
In. Oz. Base Min. In. Oz. Base Min. In. Oz = 
0- 2.0 001 =-'10.1-14.0 22.1-26 
2.1- 6.0 .002 14.1-18.0 .004 26.1-30 
6.1-10.0 .002 18.1-22.0 .005 


The Tool [aginet! 


* 
| 
nal | 
SNAP OR | 
AUTOMATIC 
LATCH 
PART 
* 
A 
C-78 


|—STANDARD TIME DATA 


HAND DRILL PRESS MACHINES 
HENRY-WRIGHT G ALLEN 


Drilling Brass and Die Cast Zinc 


Minu 
PM 2500 2500 2500 2500 2450 2030 1740 1520 
(10 005 .007 .008 .0095 .0105 012 .0135 .015 
DRILL SIZE 
— 57-45 44-27 26-5 4-1 
A-H R-W X-Z 


005 .004 003 .003 002 .003 .003 .003 
008 .005 005 .004 .004 .004 .004 .004 
010 .007 006 .005 .005 .005 .005 .005 
913 .009 .008 .007 .006 .007 .007 007 


015 .O11 009 .008 .007 .008 .008 .008 
018 + .013 O11 009 .008 .009 .009 .009 
20 +.014 012 010 010 010 .O11 011 
023 016 .O11 012 .012) ©.012 


025 018 016 013 O12 O13 .014 
028 .020 .017 .014 .013 .014 .015 
930 .022 O19 O16 014 .016 .016 
033 .023 .020 .016 .018 


935 .025 .022 .018 017 .018 .019 .019 
038 .027 .023 .020 .018 .020 .020 .020 
040 .029 .021 019 =.021 022 .022 
045 .032 .028 .023 .022 .023 .024 .024 


050 .036 .031 026 .024 .026 .027 .027 
955 .040 .034 .029 .026 .029 .030 .030 
060 .043 .037 .031 .029 .031 032 .032 
070 .053 .040 .034 .031 034 .035 .035 


ail 7/8 075 057 043 .037 .034 .036 .038 .038 
5/16 080 .060 .047 .039 .036 .039 .041 041 
085 064 .050 .042 .038 .042 .043 .043 


Min/Point 002 002 003 .003 .004 005 006 006 
Too! Adjust Min. Per Hole Combination Drill & Countersink 
8 through holes 009 Depth of C’ sink Additional Min 
Blind Hol 005 Hole 
1/32” - 1/16” 
5/64” - 1/8” 
Minutes ¢ Point’ is to be added to all operations where the drill 
through guide bushing and engages a flat surface. It will not be 
wed where the dr starts at the bottom of a hole drilled by a larger 


r where the hole has been spotted in the molding of the part 


0 ust’’ will be allowed for each hole drilled. The ‘‘Minute per 
- value will be either for ‘‘Break Through Hole” or “Blind Hole.’ 


examples selected to illustrate time element 

ple applications. We have done this with a 

\fter all, complicated designs are nothing more 

of simple applications joined together for 

e. We have also centered our discussions 

itions because. our element time data are 
simple applications of design practices 


at the time applying to each of these 
ry small. They are all in fractions of a 
be misled into thinking they are minor or 
ere are millions of such movements in a 
e average shop . Their accumulative effect is 
this another way, the saving of 2/10 of a 
ovement may be 25 or 35 percent of the 


ese time tables to determine which type of 
sign ¥ e best suited to a particular operation, it 
to list the sequence of steps to be per 
rker when using the tool. The correspond- 
vould be looked up in the time charts and 
determined. By adding the time for the 
rk together, the total time for the oper 
termined. A comparison of these times for 
esigns under consideration would enable a 
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he one most economical to the company 


would have to take into consideration the 
sed fixture and compare this cost with the 
g from the use of the tool or fixture. Produc- 


tion quantities have a great bearing on the advisability of 
making new fixtures or altering old ones 

The effect of the design on the time required to set up 
the tool, jig or fixture in actual operation is important 
Complicated tools requiring complicated set-ups should be 
avoided where possible. Unless the savings in operation or 
piece time are great, complicated set-ups serve to further 
increase cost. The only advantage to be gained in high 
set-up time must be in the reduction of time to make the 
part after the set-up has been made. The size of the lot, or 
quantity of pieces to be run should also be considered in 
determining how far to go in complicating the fixture. For 
short run jobs, fixture and tool design requiring a minimum 
of set-up time must be the prime consideration. 


Fundamental Principles to Be Considered 


There are a number of fundamental considerations before 
proceeding with the examples showing the effect on shop 
costs and how standard times were helpful in solving the 
problem. Some of these include 

1. Ease of handling the part in and out of the jig or 
fixture. 

For example, consider parts located over studs. This cir- 
cumstance varies according to the accuracy required 
Wherever possible, the tool designer should strive for quick 
and positive location. If only normal accuracy is required, 
the fitting of parts to studs should be suited to easy hand 
ling. In terms of actual time on one part with a bore 
diameter of 4.920 inches—4.921 inches, there was no need 
indicated on the drawing to hold close tolerances between 
the milled surface and the bore. The time taken to tap 
piece and work it back and forth over a stud took 0.21 
minutes. If the stud had been made to a free and easy fit, 
the time would have been 0.09 minutes, a 57.3 percent dif- 
ference in time 

The length of the stud may also have a bearing on the 
time. The stud should not be longer than necessary for the 
accuracy needed 

2. The number of clamps or work-holding devices should 
be kept at a minimum consistent with the require 
ments for rigidity or accuracy 

In one of our client’s plants we observed a radial drill 
fixture used to front and back-spot face a large cast iron 
part. The fixture was a trunnion type and provided 13 tail 
knobs for holding the part in place. If the worker used these 
13 knobs, it would take 2.60 minutes to fasten the piece in 
place. It developed in actual operation that only three were 
necessary, requiring a time of 0.47 minutes. This represents 
a 55 percent saving in time which is substantial, besides, the 
cost of the other 10 tail knobs put on the fixture could have 
been saved. 

8. Universal jigs for small work to be drilled can serve a 
real purpose in reducing tooling cost as well as requir 
ing less storage space and cost of tool delivery to the 
workman. 

This uniform pattern of jigs become helpful to the drill 
press operators in doing their work. They should be of the 
quick-operating kind and can be so standardized as to re- 
quire only minor additions to convert them from one job 
to another 

4. Standard or interchangeable bushings for all jigs are 
not always as economical as some people think they 
are 

Wrong lengths of bushings for proper chip clearance are 
used. and bushings are often in poor condition, thus affect 
ing the accuracy of an otherwise good jig. In many cases, 
the holes are spot drilled, the bushing removed and then the 
hole finished, all requiring extra production time. This 
method has been found to be expensive and inaccurate and 
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OLD METHOD 


PIECE TO BE 
DRILLED 


NEW _ METHOD 


PIECE TO BE DRILLED 


PART HELD WITH CAP SCREW AND “‘C” WASHER 
Holes located by drilling first hole and then locating each (of 5) 


succeeding hole by loosening cap screw, rotate part to engage 
locating pin in drilled hole and tighten cap screw. 


TIME—BASE MINUTES—PER PIECE 


Place and remove part 


.27 Min 
Drill holes 6 @ .11 .66 
Index part 5 @ .17 85 


TOTAL 1.78 Min 


results in poor drilling practices, particularly where in- 
experienced workers are used. 

5. The length of approach to cut in the case of milling 

fixtures. 

We later show several examples of reducing the time 
required to cut by reducing the cutter approach. 

6. Ease of cleaning. 

Jigs and fixtures should be designed whenever possible to 
be self-cleaning. Locating surfaces may be raised and angu- 
lar surfaces provided so that chips which accumulate will 
slide away from location points. Some fixtures may be made 


open so that when the piece is pushed into the fixture, the 
chips are pushed out. 


Where Some Modification of Tools Resulted in 
Substantial Labor Savings in Operation 


1. Drill Jig for Bearing Lock Nut 


Two types of fixtures used for drilling six holes equally 
spaced in the periphery of a bearing lock nut are shown in 
Fig. 5. 

The old method involved drilling one hole and then using 
this hole to locate the next through the use of an index pin. 
Parts were held in place over a stud and by a clamp using 
a cap screw. 

In the new method, the part is held by the threads on an 
index plate, the threads cut undersize to allow for a slightly 
loose fit so that part can easily be placed and removed. 
Holes are located by index pin in slot in index plate. 

The time required to complete the operation under the 
old method amounted to 1.78 minutes, under the new 
method, 1.19 minutes, and resulted in a saving of 33.1 
percent in time. 

Under the old method, the threads in the hole of the part 
were sometimes burred due to the careless loading and un- 
loading of the piece in the fixture, and excessive drill pres- 
sure. This necessitated the addition of a burring operation 
which was not required when using the new fixture. An 
additional 0.85 minutes, which has not been included in the 
above saving, was thus saved. 


2. Milling Crosshead Shoe Bearing Key 
g g 


Under the old method a simple fixture was used to hold 
the part as shown in Fig. 6. The feed used in this case was 
14%4 ipm, due to the fragile or insecure method of holding 
the part; and even with this low feed rate a satisfactory 
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Fig. 6. 


2 HEX HEAD CAP SCREWS IN EACH 
END TO HOLD LOOSE CLAMP 


LOOSE CLAMP TO BE USED i « 
ON BOTH ENDS TO HOLD t 
PART IN POSITION. CLAMP | ~ 


iS SLOTTED TO FIT CAP 
SCREWS SO THAT CAP 

SCREWS DO NOT NEED 

TO BE REMOVED 


TOP LEVELED WITH INDICATOR —} 


ARBOR STRAIGHT a’ 
TO ALLOW FOR FIT 


TABLE CLAMP THROUGH 
INSIDE TO HOLD PART ON JACKS 


P. and R. 2 @ .45 
Level and Indicate 2 @ 6.00 
Cut (1% in. feed) 2 @ 3.90 


Old Method Cost—Minutes per Pieces 


2 


New Method Cost—Minutes per Piece 


to straddle mill both sides 


P. and R. 
Reposition 
Cut (6 in. feed) 2 @ .815) 
Tot 7M 
NEW METHOD—Self Locating 
fixture—requires (1) loading and (1) repositioning 


SAVINGS—BASE MIN 


Old Method 
New Method 


Savings 


job was not obtained. It was also difficult to 


equidistant from the center, making it necessar 


fasten the crosshead shoe bearings to the 
finish turn as a subassembled unit. 

In the new method, the part is held mor 
self locating fixture. A feed of six inches pe 
obtained. Due to the tapered arbor for locati 
the part from the center, the operation of 
the crosshead shoe bearings in the subassemb! 
eliminated. This saved an additional 15 
the 84.8 percent saving indicated in the sket: 


3. Turning Steel Tubes 


Two examples are given: (See Fig. 7). Figure 
old method and Figure B the new method 
Under the old method (A) a 2 in. OD x 12 u 
in. OD steel tube was turned concentric wit 
of the tube within 0.002 in., faced and cha 
end. 
The following operations were required to 
as follows: 
1. Hand-center ID’s of tube. 
2. Place one end in soft two-jaw chuck 
other end with a revolving center 
8. Turn the piece half-way, face and chamf 
+. Remove piece, turn and rechuck the tur 
porting the other end with the revolving 


5. Turn the other half of the piece, break « 


6. Remove piece from machine 


Fig. 5 
INDEX PLATE ADDED —, 3 
LOCATE IN — 
TAPERED 
FIT PaRT y 
- - _~. 
+—t 
3 Total 20.70 Mir 
13 | 
4 
| 
3.13 
R42 
17.57 
\ 
sineet 
The Toe sines 


BUSHING TIME 1.96 MINUTES 

Fig. 7: A Cleft); B (right). 
od a line of demarcration was always 
ning operations met and the concentric 
mm obtained. 

B, the new method involved the use of 
which would accommodate a large vari 
re ID of the tube. In this method, the 
ver the arbor and the revolving center 
ie end of the arbor to expand the bush- 
me, centering the piece and supporting 

or. The opposite end of the arbor is held 

turned complete and the ends faced 

ne operation. The revolving center is 

the arbor releasing the split bushings 

ved. Concentricity is easily maintained 

perform the operation is reduced by 638 

ider the old method amounted to 5.29 

me for the new is 

( | s shown the type of grinding arbor used 


srinding bearing races. When using this 
washer had to be removed completely in 
The use of a “( 
correct this condition because of the 


remove the piece. 


ole in the piece, which necessitated re- 
way. It was impractical to reduce the 


1use of the center hole in the threaded 


rbors was also impractical as the grind 
and the tolerance close, and the grind 
rator’s attention at all times. 
made for more effective use of this 
LD). The arbor has been fitted with a 
tside diameter of which is the same as 
(. The center section of the nut is counter 
everal threads are left in engagement on 
vor. This change in design reduced the 
yperation by 15 percent. The old time 
the new time 0.68 minutes 


ress setup with the stripper plate close 
eces were forced back into the die well 

as being withdrawn after the down 

it enna sea for the operator to use a 
the completed pieces from the die and 
lerable production. 

as developed with a longer punch and 
plates placed in the sides of the die at a 
ur ejector made it possible to blow the 


eading to the rear of the press, eliminating 


GRINDING ARBOR 


Fig. 8: C (left); D (right). 


the need for hand picking the pieces from the die. 
Element time values for both methods are given in Fig. 
9, showing that the resulting savings from this modification 


in tools amounted to 46 percent 
Piece, Nick and Blank 
In the original die set, the nicking punch was assembled 


with the blanking punch 
a satisfactory nick 


and it was not possible to produce 


n the piece. In assembly, time was lost 
because of searching for the nick 

In the — design, (Fig. 10) the nicking punch was 
arranged with the piercing punches deeper nick was put 
in the piece which practically eliminated the 
element by the assembler 


searching 


The nick is necessary during the assembly operation to 
line up the piece with pins on a component part. The time 
for the subsequent assembly operation was considerably 
less as shown on the sketch, resulting in a savings of 23 


percent in time 
Face Two Bosses 


This operation consisted of facing (2) bosses on a small 
cast bronze part (Fig. 11). When using the original tool, 


the operator had trouble lining up the pilot on the tool with 
the counterbored hole in the piece Due to the short depth 


of the counterbore a short vilo' had to be used. 


Fig. 9 
RIGINAL DESIGN MODIFIE YESIGN 
| PUNCH 4 
| 


STRIPPER PLATE FROM » “él 
REAR OF DIE ; ae STRIPPER 
GAGE SHEET STEEL PLATE 
i DIE 


TIME FOR OPERATION 


using (using 
old di new die) 
ORIGINAL NEW 
METHOD METHOD 
Base Time 025 025 
Allowance for area of piec« 010 010 
adhesion 003 003 
one way only 003 003 
stripper 002 002 
contoured slots 004 004 
pick to remove 050 
air reject ; 
handling 009 009 
arrange pcs. on press 002 002 
TOTAL MINUTES 08 058 


46 SAVINGS 


NOTE: The base time is used on all jobs and is the time for the 
complete operation on the simplest job. Additional allow- 
ances are made for special conditions as shown above 


0.0. X 12" LONG X 1146"1.0. TUBING 
A GRINDING ARBOR —, 
Min 
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Fig. 10 


ORIGINAL DIE SET MODIFIED DIE SET 
PIERCING PUNCHES 


NICK 3 HOLES 
APART 
] [PUNCH PLATE 7 
BLANKING 
PUNCH -=4 | 


BUNS et 
PIERCING 
STRIPPER PUNCHES STRIPPER 
PLATE? WICKING PUNCH” on PLATED WICKING 
=" — = 
a NOTE: NICKING PUNCH REMOVED 
Oe STOCK FEEDS DIE FROM BLANKING PUNCH AND PLACED 
WITH PIERCING PUNCHES 


Pierce, Nick and Blank 
BASE MINUTES FOR OPERATION—.0106 MINUTES 


Operation: Pierce 4 holes, nick and blank 
Machine: Punch Press 


By having the nicking punch with the piercing puches as shown 
above it is possible because of the support under the punch to 
punch a deeper nick into the piece which will eliminate a searching 
element by the assembler which amounts to .04 base minutes. 


OLD METHOD NEW METHOD 
— .0106 .0106 
Assembly — .1640 .1240 
Total .1746 .1346 = 23% Savings 


A longer pilot was put in the tool to locate from the 
tapped hole, and the operator had no trouble lining up the 
tool. 

As shown on the sketch, the time required for this 
operation originally amounted to 0.157 minutes, and after 
the change, the operation took only 0.108 minutes to com- 
plete, resulting in a saving of time of 31.2 percent. 


Where Modification in Design Resulted in 
Improved Cutting with Consequent Increase 
in Production 


8. Change of Clamping Method 


Due to the nature of the part, it was necessary to mount 
the piece on an angle plate fixture (Fig. 12). On the original 
design, clamping was accomplished by the use of a small 
clamping wheel projection, which made it necessary to use 
a smaller cutter and traverse around the periphery of the 
piece. 

A shorter clamping nut and special wrench were designed 
so as to lower the clamping mechanism below the surface. 
This permitted the use of a larger face mill and milling 
was accomplished by one straight pass across the surface. 


Fig. 12 


Figure A Figure B 


FEED 10”/M FEED 38”/M 
SMALL CUTTER LARGE CUTTER 
AROUND PERIPHERY STRAIGHT ACROSS 


Fig. 11 


ORIGINAL FACING TOOL MODIFIED FACING Too.) 
ree 
SKETCH OF PIECE 
MATERIAL -CAST BRONZE 
c* i22 au 
| Bot 
DETAIL OF TIME IN MINUTES 
using old tool) (using new toc 
ORIGINAL METHOD NEW METHOD 
Place and remove to jig 040 0400 
Locate under tool 029 1045 
Face (1 boss) -020 
Turn part and jig 015 0150 
Locate under tool 029 0045 
Face (2nd boss) 020 0200 
Gaging allowance 002 0020 
Oil spindle (every 25 pcs.) 002 0020 
TOTAL BASE MINUTES _.157 1080 
SAVINGS IN TIME — 31.2% 


The feed used on the smaller cutter was 10 ipm. 7 
feed used on the larger cutter was 38 ipm 

The saving in time amounted to 0.273 minutes or 4 
percent saving in time with a corresponding 51 per 
increase in production. 


9. Some Examples of Reducing Cutter Approach 
The importance of designing a fixture to take advan! 
of the shortest cutting distances on some classes of 1 


machine work are illustrated in Fig. 13. 


Fig. 13 


FIXTURE 
HORIZONTAL. 
MILL 
CUT PRACTICAL 
FIG. A FIG.B 


ELEMENT TIMES MINUTES MINUTES | 
Place and remove .120 .092 
Tighten 264 .210 
Adjust machine to cut .070 .076 
Mill cut 310 -116 
Clear cutter 049 -052 

TOTAL TIME 813 540 
TIME SAVINGS PER PIECE .273 
% SAVINGS 34%, 
©, INCREASE IN PRODUCTION 51% 
C-82 


Comparison of Travel of Cutter and Time Required 


Cutting Min 
Old New Old New Saving 


Operation Travel Travel Time Time in % 
Distance Distance in in 8 Savings 
Min Min Hour 
Straddle mill ends ..... 2.25 9375 .102 .043 85.0 177 
Straddle mill bosses ... 2.6875 1.625 .135 081 67 14.0 
Face mill ~ Bb 2.84 1.18 218 091 154 32! 
Straddle mill bosses 2.50 1.375 147.081 81.0 169 
Saw cut “ 1.50 1.125 .065 .049 41.0 ae 
Straddie mill and saw cut 2.62 1.06 188 10 
Straddle mill bosses 1.375 1.06275 .063 048 ; 
Straddle mill bosses .... 1.125 1.00 09 
Straddle mill bosses .. 2.05 875 .10 042 7 48 
Straddle mill shaft . 1.875 1.5625 .085 071 = 
Straddle mill and saw cut 2.375 1.19 170 ~=—-.085 ' - 
Straddle mill bosses 2.125 1.50 .097 069 <4 
Straddle mill bosses 2.06 1.312 .093 060 
Straddle mill bosses 2.5625 1.5625 .116 071 
TOTALS 
14 jobs on 8 Hour Days Basis—672 Minute 


% SAVINGS — 14.1% 


The Tool Engine 
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| 
3 
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| 
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3 SUTTER 
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CUTTER 
APPROACH 
| 
MILL EDGE SURFACE 
FIG. A 
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~ ORIGINAL DESIGN 
| TIME TO MILL SLOT 
\ 322 MINUTES 


a6 A 
y 
Bf, 


a TIME TO MILL SLOT— 0.42 MINUTES 
wee ig. 14: E (left); F (right). 
F ’ I strate this principle, at A, the piece is 
} al position and the direction of cut is 
} required a longer cutting distance than at 
a ce is held horizontally in the fixture and 
f the cutter is in a line with the center of 
nilled 
listing 14 different jobs where changes of 
Basin res reduced cutter approach. 
\ s made of: 
ol Old ew travel distance 
Old a ew cutting time 
Saving an eight-hour day, percentagewise and in 
ges in the fixture design on the jobs listed resulted 
: tal saving of 946.0 minutes per 8 hour day or a net 
g 14.1 percent of the total time. 
R Fixture for Milling Slot 
\ different design of fixture was the answer 
ng problem. In the original method, a special 
fixture was used, (see E, Fig. 14) for 
g ill pieces and milling slots across the end. 
niling cutter was used, mounted on an 
—_— rina ontal milling machine. An approach to cut 
inches was required when using this cutter 
vel of the table at machine feed amounted 
t4 é Due to the thin wall section of the piece, 
had : i r 1% ipm was required in order to avoid too 
m the piece which would cause the machine 
one tooth of the cutter would run off of the 
the next tooth engaged. Sometimes the 


Fig. 15 


cutter caught the work and pulled up the piece in the 
fixture. Climb-milling was tried without success 

A new fixture (See F, Fig. 14) was designed so as to use 
a half-inch end mill mounted in the spindle of the machine 
Using this fixture, the cutter approach was reduced to 0.250 
inches and the total cutting distance to 114 inches, while an 
increased machining feed of 34 ipm was obtained. 

The old time required to mill the slot was 3.22 minutes, 
compared with a new time of 0.42 minutes with a resulting 
saving of 87 percent in time. The handling time and machine 
manipulation time was approximately the same with either 
fixture. 


Where Change in Design Reduced the Time 
to Place and Remove the Work in the Fixture 


Drilling Fixture on Automatic 


Fig. 15 shows a method of clamping a piece into the fixture 
for drilling a number of holes using an automatic drilling 
machine. Four bolts and washers were positioned, tightened 
and assembled for every piece As the drilling was com- 
pletely automatic except for loading and unloading, the 
operator was required to run other machines during the 
time the machine was drilling. The work elements con 
sisted of the following 

a. Place piece and fixture 

b. Place top plate, four bolts and washers 

c. Tighten 

d. Start machine 


— 
_ Fig 16 Fig. 17 
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Fig. 18 


After the machine has completed the actual drilling the 
following work was done by the operator: 


a. Loosen four bolts 


b. Remove four bolts from washers 

c. Remove top plate 

d. Remove piece 

In changing the operation, hole was drilled and tapped in 
the center of the fixture. An Allen head bolt and a “C” 
washer were used to hold the top plate and part of the 
fixture. 

The old time required for the operator to do his work 
amounted to 1.55 minutes. After the fixture was changed, 
the new time for the same operation now takes 0.63 minutes 


and results in a saving in time for this operation of 59 
percent. 


Re-Analysis of Entire Work Place and Redesign of 


Fixture to Reduce Number of Workers Required 


12. Assembly of Bearing and Cages 


This operation was selected to show the effect of a com- 
plete re-study of the entire work place and re-design of 
other fixtures to reduce the number of workers required. 
In Fig. 16 the old work place layout for assembling bear- 
ings and cages is illustrated. The assembly bench was 
designed and built so that three girl operators could work 
as a unit. Two girls would assemble the rollers or pins in 
the fixtures working at the work bench. These girls would 
then slide the fixture along the back of the bench to a girl 
stationed in front of the press. The girl in front of the 
press would assemble the end plates and set the bearing or 
cage together by pushing on the foot pedal and operating 
the press. She would then remove the bearing or cage from 
the fixture and place them in a tote box at her left. The 
fixtures would then be slid back along the table to be re- 
filled by the other two girls. 


The reason for this method of assembly was to increase 
the production per press. Actually, there was more than 
enough press capacity and the tool designer apparently lost 
sight of the fact that labor cost was a more important 
consideration than output per machine. 


Fig. 17 illustrates the new method of assembling bear- 
ings and cages. One operator assembles the rollers and pins 
into the fixture and then puts on the end plates. The dial 
mounted in the press revolves continuously and the press 
automatically trips when the bearing or cage comes into 
the position under the ram. After staking the operator 
removes a finished bearing or cage from the fixture and 
drops it down the chute (shown in front of dial plate) to 
the tote pan at the rear of the press. 


The cost of making up the dial assembly fixture was little 
more than the original amount spent to design and build the 
work bench for the three operators. The new method 


C-84 


Fig. 19 


reduced the labor time required 64 percent. A 
in volume of output per press was encounters 
from three operators to one operator. In ot! 
operator turns out almost as much work as tl} 
did before the change, resulting in a saving of 
percent. 


Importance of Shop Follow-up by 
Tool Design Department 


13. Use of Fixture on Wrong Machine 


The fixture designed for this job calls for millir 
pieces at a time using four formed tooth HSS 
mounted on an arbor. With four HSS cutters a spe 
sfpm and a feed of 5.3 ipm was obtained in the s 
using only one cutter a speed of 175 sfpm and 
ipm was used satisfactorily. Fig. 18. 


In other words, when milling four pieces at a tim 
ed four by the fixture, a production of 180 pic 
was obtained. Using the same fixture but n g 
piece at a time resulted in a production of 285 | 
hour. The question he re is why should not four 
as fast as one cut? The job was routed to a mac! 
insufficient power. 

This is an example where proper use is not 
a fixture. There should be a closer coordinatior 
the tool design department and production 
shop so as to protect their interest as well as to 
is going on. 


Use of Standard Data to Determine 
Whether or not Fixture Should be Made 


14. Milling Bosses—Table Versus Fixture 


There are some types of work where ther 
advantage in building a fixture. Most tool 
aware of many such applications. The use of st 
data to estimate both methods will give the 
question of whether or not to design a fixture 


The illustration shown in Fig. 19 has beer 


actual practice, and by applying standard 
to both the fixture method and the table meth: 
termined cheaper to dispense with the fixture 
decrease in handling was shown to result by t! 
of standard time data. This was validated 
tice. 
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TIME TO FASTEN 
MINUTES TIME IN MINUTES 16 MIN 
ASTEN OR USE TO TIGHTEN PER OCCURRENCE TIME 
| 
R OCCURRENCE PER OCCURRENCE H HN Z 
STAR KNOB BAR NUT C- WASHER 
WHEEL 
— ME IN MINUTES TIME PER OCCURRENCE 
2 DIAMETER 
‘Sg USE WITH HAND CAM 05 MIN. PER OCCURRENCE =a 10 MIN. 
OVER '2 DIAMETER 
| | .09 MIN. PER OCCURRENCE 
OCCURRENCE 
<b PER OCCURRENCE LOCATING PIN =i BACKUP SCREW 
g 
KNOB = 
a HEX NUT = bs 
IN MINUTES TIME IN MINUTES & 
ng TO USE WITH TO POSIT! TIME PER OCCURENCE MIN 
22 MIN. OCCURRENCE 
SCREW JACK 
PER OCCURRENCE JICK-ACTING CLAM? 
Li 09 MIN. OCCURRENCE 
Fig. 20 
Syme Examples of Handling Times require a time ranging from 0.07 minutes to 0.22 minutes 
fr Component Parts of Fixtures shop use. = 
Once tools are made, it is expensive to change them. One 
' of the purposes of this article is to show what may be 
Time for Component Parts 
expected of the tools in terms of actual production. By 
; means of such analysis, the tool engineer may make many 
e rey vative time values for the use of various modifications and changes in the design before the tools 
a amping OF fastening devices in actual production are made. Element time data are practical since they are 
Be viver Fig. 20. For the convenience of the tool engi- based on actual studies made of good shop performance 
D eferring to these charts, total times are given. The system enables the tool engineer to accurately estimate 
F he spoke nut, the time of 0.12 minutes per expected production and the results predicted can be ob 
Beurrence is the sum of the Vaswous element times required tained. Its use will result in improved coordination between 
4 — as “grasp”, “tighten”, and “grasp” and the tool design department and the shop departments and 


tool engineer to present accurate estimates of tooling costs 
examination of these values shows that quick acting production engineering departments. It will enable the 
Bamps are the quickest for shop use. Various other devices and expected results to management 
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TOOL 


Universal Analyzer 


The Brush Development Company 
will exhibit the BL-320 Analyzer 
which, when used with the BL-201 
direct inking oscellograph and one to 
four strain gages, records in micro- 
inches the compression or elongation of 
a specimen under test. To be demon- 
strated. Also exhibited will be surface 
analyzers, and amplifiers. Booth No. 
33. T-4-209 


Grinding Wheels by Macklin 


The Macklin Company, booth No. 943, 
will exhibit a complete line of grinding 
wheels, in all sizes and shapes and in 
various grain sizes and bonds. In the 
exhibit will be Macklin grinding wheels 
specifically designed to give a _ satis- 
factory and cost saving result for both 
production and tool room grinding oper- 
ations. T-4-153 


Trimming Die 


A Brehm trimming die, set up and 
operating in a conventional punch press, 
will be featured in the exhibit of Steel 
Products Engineering Company, booth 
No. 431. T-4-153A 


Contour Measuring 


A “Probograph” automatic contour 
measuring instrument will be exhibited 
by Industrial Scientific Company. Also 
shown will be a photographic display 
of the company’s products. Booth No. 
34. T-4-153B 
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Air Motors 


Air motors for converting standard 
machine tools to automatic and semi- 
automatic operation will be exhibited 
by the Bellows Company, booth No. 802. 
Also, among air-operated devices, will 
be vises, rotary tables, cylinders, valves, 
and impact presses. T-4-153C 


Serew Thread Analyzer 


Featured by the Johnson Gage Com- 
pany, will be the Screw Thread Analy- 
zer, a combination of two separate pur- 
pose comparators—the Model BG ring- 
snap thread comparator and the Model 
CN roll-snap thread comparator. Booth 
No. 1051. 

The former gives a composite reading 
of all the thread elements collectively, 
thereby revealing the exact condition 


of “assemble-ability” of the thread, 
while the latter gives check of pitch 
diameter only in a single element. Thus, 
the exact fit of the thread with its com- 
ponents, and accuracy of the several 
elements—pitch diameter, lead, round- 
ness, and straightness—are all quickly 
and accurately revealed. T-4-31 


Press-Vac Safety Feeders 


F. J. Littel Machine Company will fea- 
ture press safety equipment for punch 
presses which, together with an air- 
blast valve, keeps the operator’s hands 
out of the danger zone and further 
ejects the finished part from the die. 
Booth No. 6. T-4-31A 


Setup Accessories 


A complete line of accessories for 
machine tool setups and mountings will 
be exhibited by Standard Shop Equip- 
ment Company, booth No. 1157. 

T-4-31B 


Positive Grip Flat Bek 


A flat endless belt with teeth tha: 
gage axially-grooved p 
mer “Timing Belt” 
engineers with a belt drive 
positively control slip. The | g 
ment of steel cable provides ey 
tensile strength, reducing 
zero, and making efficient 
certain on fixed center 
flexible Neoprene body enca: 
cables and protects against 
Speeds range from inches-per 
to 10,000 fpm; motor loads fror 
500 hp. L. H. Gilmer Divisior 
Rubber Co., booth No. 748 T-4-20 


Jig Driller 


Exhibited among other 
Zagar Tool, Inc., will be 
Driller, a motorized unit 
bines the functions of a pum; 
drilling machine. The 
is set up to drill 32 hol 
drill stands, using this unit 


The tool, which meets 
tween single spindle a 
pose drilling machines 
4-post pump type jig 
mounted a standard mot 
gearless drill head. Mar 
supplanted by air or hy 
if so desired. Space No. 1124. T+ 
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at by Marvin 
featured by the 
jucts, Inc., provides 
the number of divi- 
eet specific require- 


for dividing oper- 


(tac! 


ring shafts, fluting 
plines, reamers, hex 


ws 


Vlarvin line of machine 
vertical 
otary table, and the 
Boring Head. These 
hown in operation, 


No. 11 T-4-107 


4 


includes a 


\ir-Draulies 
ilic equipment, includ- 
lind imps, valves and con- 
' vill be layed by Logansport 
q e Company, Inc., booth No. 707. 
r-4-107A 


Press Safety Device 

& Die Company, booth 
716, wi xhibit safety devices for 
testing 
defects in 


esst ilso, electric 
f ition ofl 
( ‘ nine components. 


T-4-107B 


\djustable Tapping Heads 
gt Mechanical Laboratory, 
in adjustable Tap- 
He to offer many advan- 

available 

enclosed for pres- 
protection, with 
‘lamping on all ad- 
rhe Errington Adjust- 
is supplied with 
equal adjustment in 
6 spindles for equal 
Booth No. 
T-4-33 


He 


circles. 


Tool & Diemakers Files 


Exhibiting in booth No. 1153, Grobet 
File Co. of America, Inc., will show a 
complete line of Swiss-type tool and 
die-makers files; also countersinks, cut- 
ters and form tools. T-4-33A 


Auto-Shift Drawing Table 


The Hamilton Auto-Shift drawing 
table, space No. 713, is an advanced idea 
in drawing table design. The drawing 
surface is instantly adjusted to any con- 
venient working height and slope by 
merely stepping on a pedal. Finger tip 
pressure then sets the board at desired 
height, and pressure on a lever swings 
the board to any angle. One can work 
comfortably on any part of the drawing 
while seated or standing. T-4-57 


Free Machining Steel 


Joseph T. Ryerson & Sons, Inc., will 
feature Rycut, a free machining alloy 
steel first instroduced in the Cleveland 
market. Typical parts made from this 
steel are illustrated. Space No. 334. 

T-4-80 


The Iron Age 
Iron Age is the “national metalwork- 
ing weekly” that covers not only do- 
mestic but world trends in industry 
Booth No. 210. T-4-80B 


Continuous Pilot C’bores 
Putnam Tool Company, booth No 
1119, will display a line of cutting tools 
including end mills, continuous pilot 
counterbores and spiral fluted chuck- 
ing reamers. T-4-80C 


Hydraulic Power Units 
Vickers, Inc., booth No. 239, will have 
an extensive display including power 
units, fluid motors, hydraulic controls, 
valves and cylinders. T-4-80D 


Ceramic Surface Plate 


Se 


Among the many interesting exhibits 
ASTE Cost Cutting Exposition 
a display of Ceramic Surface 
Plates, by the Norton Company,—booth 
No. 409—here shown in combination 
with precision gages which will also be 
on display in other parts of the Audi- 
torium. T-4-44 


at the 
will be 


Wheels for Carbide Grinding 

Precision Grinding Wheel Co., Inc., 
will exhibit Lotens Grinding Wheels, 
which have been developed expressly 
for grinding of carbide tools. For ex- 
ample, a silicon carbide wheel, by this 
company, is made in a special “cavity 
structure which applies to 
both roughing and semi-finishing oper- 
ations. These wheels will be exhibited 


booth No. 1046 T-4-44-A 


clearance 


Cams and Tool Components 

Morton Machine Works will exhibit 
an extensive line including roll, single, 
and double cams; also jig, fixture and 
tool room accessories, Booth No 437 


T-4-44B 


Oils and Lusol Coolant 

The F. E. Anderson Oil Company, 
booth No. 422, will feature Lusol, the 
recently developed coolant said to per- 
mit higher production rates than for- 
merly possible. This coolant, which will 
be exhibited along with other Anderson 
products, improves finishes, lengthens 
tool life, improved working conditions 
and cuts costs on machining operations 


T-4-44C 


Grinding Fixture 
Featured by Madison Mfg. Co., space 
No. 513, will be the Madison Grinding 
Fixture, originally designed for regrind- 
ing Madison blades and since modified 


to handle the every day run-of-the- 


T-4-67 


shop grinding jobs 


C-87 


wr 


Internal Grinding Wheels 


Featured as the “latest development 
in abrasive products” is the line of V1 
Bond wheels for internal grinding, to be 
introduced by The Carborundum Com- 
pany at the ASTE Show. These wheels, 
which are said to provide longer life and 
increased production because they grind 
more pieces per wheel, may be seen at 
the Carborundum Company exhibit, 
booth No. 1101. T-4-171 


Giant Surface Plates 


Herman Stone Company is now pro- 
ducing granite surface plates in sizes up 
to 8x16 ft. and weighing up to 25 tons. 
These non-warping plates are said to 
be made to the same accuracy as the 
24 x 6 in. size, which is finished to ac- 
curacy of 0.00005 in. 

In addition to a line of granite surface 
plates, Herman Stone will have enlarged 
photographs showing interesting appli- 
cations of these and other granite prod- 
ucts. Booth No. 15. T-4-171A 


Blast Cleaning 

Exhibiting in booth No. 749, the Pang- 
horn Corporation will show latest de- 
velopments in air and airless blast 
cleaning equipment. Typical cost cut- 
ting applications will be explained by 
the exhibitors sales and engineering 
personnel. T-4-171B 


Carpenter Tool Steels 
Horace T. Potts Company, booth No. 
1165, will exhibit the complete line of 
tool steels manufactured by Carpenter 
Steel Company. T-4-171C 


Fixture Accessories 
Vlier Manufacturing Company will 
have on display a complete line of jig 
and fixture accessories and components, 
including torque thumb screws, spring 
plungers, stops and fixture keys. Booth 
No. 427. T-4-171D 


V-Nide Gages 

Republic Gage Company, booth No. 
947, will exhibit its line of V-Nide Gages, 
this being a type of gage hardened by 
applying a special heat-treating process 
to high-speed steel. The extra hardness 
thus obtained makes these gages un- 
usually durable for inspection of highly 
abrasive parts. T-4-147 


C-88 


Microcasting 
Microcasting for industry will be the 
theme of the exhibit by Austenal Lab- 
oratories, Inc., booth No. 520. These 
castings will be displayed in high tem- 
perature alloys, low alloys and alloy 
and tool steel. T-4-147A 


Carblox Gage Blocks 
Webber’s Carblox Thermo-Guard 


Blocks, by Webber Gage Company, fea- 
ture two advantages to tool makers. 
First, the high wear resistance insures 
years of precision and largely eliminates 
the need of a periodic check-up to de- 
tect undue wear. Second, they are in- 
om body heat. 


sulated 


The heat transmitted from the hands 
can cause an ordinary 4 in. carbide 
block to grow approximately 0.000025 in. 
in 15 seconds. To overcome this fault, 
Webber “Thermo-Guards” are in laid 
in all 2, 3, and 4 in. carbide blocks— 
completely insulating them from the 
heat of the hand. No need to “cool off” 
after handling. Booth No. 708. 

T-4-116 


Mill & Factory 

Among “Tools of Today” for manu- 
facturing executives is Mill & Factory, 
a Conover-Mast publication. In ad- 
dition to this magazine, C-M will have 
the magazine Purchasing and Pur- 
chasing Directory. Booth No. 308. 

T-4-116B 


Rockwell Hardness Tester 

Exhibited by the Wilson Mechanical 
Instrument Co. will be a Rockwell hard- 
ness tester—illustrated—and the Tukon 
Microhardness tester, the latter used 
for research and control of hardness at 
the very surface of materials. The L. R. 
Model will be on exhibit. Space No. 226. 

T-4-30 


Lead Screw ping 


Kaufman Manufactur 1g 
booth No. 1120, will demonstre, 


screw tapping machine with 2... 
multi-heads; also, indexins fixty, 
machine components. 


Die Casting Demonstrate, 
An air-operated high- 


sir 
casting machine—Modcs 
will be exhibited in operation o, , 
die castings by DCMT Sales Con. a 
tion, booth No. 412. 


Plate Cutting Equipmey 


In booth No. 958, the A merican Py 
max Co., Inc., will exhibit the Pulp, 
sheet steel and plate cutting machin. 
These machines range in 


Capacity frog 


14 ga. to 11/32 in. in mild steel, Dems 
strated will be a novel method dew 
oped for cutting straight, circular , 
irregular designs, nibbling, template g 
slot cutting, plus heading and fold 
in metal of all types. T-4.1 


Turret Millers 


Bridgeport Machines, Inc. wi 
hibit turret-type millers, milling 
chine attachments and _ access 
Booth No. 1031. T-4-144 


Midget Punch Press 


Benchmaster Mfg. Co. will feat 
their “Midget” press, a 1-ton unit st 
ing only 171% in. high. Also ex! 
will be larger presses, an automatic: 
feed, milling machines, rotary ta 
lathe attachment and machine a 
ries. Booth No. 1150 T-4-18 
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will have two 
xtensive exhibit of 
pace No. 835 will be 
iny’s latest develop- 
oom and production 


rs, Inc., 


section of space 835 
ree machines matched 
The Model HL 10 in. 
Lathe, illustrated, 
Lathe, and 
rsal Milling Machine. 
hines are engineered 
precision work 
} machine section, 
835, Wl ntain Models HCT and 
-the latter il- 
99 second opera- 


Precision 


Model AC 


Golden Anniversary 


r 


q ng id line of precision 
4 ne Ames Company will 
" he meter with range 0-4 


terest, the company 
years of precision 


nee 


tion machine, Model DSM59 high speed 
precision machine, 
which will feature production threading, 
and Model HQ59 hand screw machine, 
which will be used to demonstrate high 
All equip- 
ment in this space will be in operation 
during the run of the Exposition 

In space No. 701, which will contain 
tool room and production tools and ac- 


second operation 


speed precision bar work. 


cessories, Hardinge will display their 
complete line of precision Sure-Grip 
master type as well as conventional 


collets and pads; Style “B” master feed 
fingers and pads; circular form and cut- 
off tools; collet Index Fixtures and nose- 
type Hardinge-Sjogren speed collet 
chucks, all as illustrated. T-4-60 A-B-C 


craftsmanship and quality in microm- 
eter dial indicators and gages, in con- 
nection with which will be issued their 
Golden Anniversary Catalog. Their ex- 
hibit—space No. 710—will highlight the 


Ames Anniversary. T-4-60-D 


Cylinders by Miller Motor 

In space No. 735, Miller Motor Com- 
pany will exhibit a complete standard 
line of Hydraulic Cylinders that, accord- 
ing to the manufacturer, meets all the 
specifications and recommendations of 
the JIC that specifically 
relate to sealing devices, cylinders and 


Standards 


pistons 


PATENTED 


Produced in bores 1% to 12 in. for 


pressures 2000 to 3500 psi 


+} 


t operation, 
these cylinders have solid steel heads, 
caps and moun s, and cylinders are 
bored to a 15 micro-inch polished fin- 

0.0005 in In all 


“en- 


ished within tolerance 


respect these cylinders are 


gineered” for maximum performance 


with long service life T-4-58 


Grinders and Optics 


Nife Incorporated will exhibit two 
Swedish-built precision grinders—the 
UTG-14, illustrated, and the UTG-8, the 
latter similar to the grinder by the same 
maker which wa introduced in Jan 
uarv The Tool Engineer. These ma 
chines. built by Svenska Ackumulato1 


versatile machine 


A/B Jungner, are 
ools adapta le to a wide range of pre 
cision grinding operation: 
is expected to show a line 


of precision optical instruments—and, as 


a last minute hint—a “surprise pack 
age” that should be of more than ordi- 
narv interest to Tool engineers and 
especially to automobile owners. Booth 
No. 12 T-4-203 
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Pipe Bending Machine 
Pines Engineering Co., Inc. will show 
full-automatic hydraulic Tube and Pipe 
Bending Machines in space No. 1168. 
The machine shown—size °4 in. with 


push button controls, gasket mounted 


valve panel and pilot-operated hydrau- 
lie circuit, will be in actual demonstra- 
tion during the run of the ASTE Ex- 
position. 


T-4-59 


Dimensional Control Gages 


In an extensive exhibit, booths Nos. 
305-309, Federal Products Corporation 
will display representative models of 
over 20,000 gages manufactured by this 
company, which is devoted exclusively 
to designing and manufacturing all 
types of dimensional indicating gages. 

Gages typical of all types of gages 
made by Federal will be shown. These 
include dial indicators and attachments; 
dial indicator or mechanical type gages; 
dimensional air gages of extremely low 
maintenance and accuracy; electronic, 
and automatic size sorting gages. 

Also, continuous measuring gages for 
flat or round material; automatic ma- 
chine dimensional control gages; and 
Electricator-Dial Indicator and signal 
light-electrical gages. T-4-93 


Hot Work Steel 


B-47 Hot Work Steel will be the cen- 
ter of attraction at the exhibit of Al- 
legheny Ludlum Steel Corporation, 
booth No. 618. This steel, said by the 
maker to be the “latest in hot work die 
steels,” has but recently been offered to 
die trade. Sample dies made from the 
B-47 steel will be on display. 

The company’s booth will be divided 
between tool steels and Carmet—sin- 
tered carbide—alloys. The remainder 
of the tool steel section will comprise 
a complete range of tool steels, includ- 
ing high speed, cold work, hot work, 
shock resisting, and carbon tool steels 
in bars, forgings, flat rolled strip, coils 
drill rod and tool bits. T-4-98A 
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Broaching Know-How 


In line with the cost-cutting theme of 
the ASTE Show, Detroit Broach Com- 
pany will demonstrate actual savings to 
be effected with the wide variety of 
broaches and broaching tools to be ex- 
hibited. In addition to sales personnel, 
Detroit Broach engineers will be in 
attendance to give desired technical 
information. 

Among broaches will be an exhibit, 
with complete information, of “Big 
Boy”, said to be the world’s largest 
broach—8434 in. long x 93/16 in. in 
diameter. Weighing over a half ton and 
removing 24 lbs of steel per pass, this 
metal-working giant is used to produce 
the 44 tooth involute spline in bevel 
drive gears for Eaton 2-speed truck 
axles at what is said to be a phenomenal 
savings. 

In addition to exhibits and dissemina- 
tion of broaching know-how, the com- 
pany will show an interesting film which 
vividly portrays the complete story of 
production. Space No. 505. T-4-59A 


Post Gages 


Featured by Tubular Micrometer 
Company will be the Tumico post gages, 
with which boring bar cutters may be 
set for semi-finish finish cuts by a 
single check measurement. 


The base is clamped on the boring 
bar just behind the cutting tool, spaced 
so that the micrometer spindle will con- 
tact the cutting edge of the tool. The 
tool is then set exactly from reference 
to the bar diameter; and exactly to fin- 


ish on the next cut by use of the 
standard Tumico micrometer head. 
Space No. 722. T-4-34 


The Tool Engineer 


As the official p 
American Society of 
The Tool Engineer is 


the latest development 


“making things,” 
mass production. Its « 
the “how, what and 


whet 


turing techniques and 


and these tools are pri 


in the “Tools of Today 


The gadget pages 
short cuts on doing 


well as for 


those “kr 


The ASTE news, a feat 
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activities 
of technical sessions ir 


chapters. The Andygran 


of human interest, while North. F 
West, South in industry gives \F 
of “who is doing what, and whe 
read the Tool Engineer is to be g 


of the times in mass manufacture. Ty 


ASTE booth, No. 888 


Carbide Wear Parts 
Adamas Carbide Cor; 
hibit tungsten carbide t 


wear parts. Booth No 


Nileco Spline Gages 
Nilss« n Gag 


will 


Among other gages by 
Co., Inc., space No. 1151 


recently designed Nilc« 


around the standard 
gage, uses hardened ri 
and lower anvils an 


which depresses the lows 


the OD of the spline or 


his gage will check 
gears having odd o1 
teeth. The lower anv 


and also ser\ 


» externa 
ternal spline gages. The fi 


slightly so that the tv 


with the gear teeth 
The internal 


splin 


simply made up from t! 
dial bore gage by remo’ 
izing unit, which is not 
Howeve! 
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not necessary since 
the teeth of the spline 


ration wil 
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Handbook 


ol” for machine 
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engineers, tool 

ers, shop execu- 

nics, engineering 

tices, Machinery’s 

ith Edition contains 
revisions which 

usefulness. Of espe- 

new data for the 

Standard Screw 

S cluding data for the 
hread limits which 

ctical application 


electric 


design, 


gear design, and roller 
ve been extensively 
Edition. 
Bese, togeth vith numerous other 
make a 


of this standard 


Fourteenth 
ements, 


best way to judge 
present-day re- 


ts of the metal-working in- 


S No. 101 T-4-92 


fool” by Frederick Post 


mn line wit e inclusive nomencla- 
to whom a tool 

esign or manufac- 

fe, the Frederick Post Company, 
N pplied that term to 

] said to be a vastly 
f selecting and iden- 

of special print- 

papers, as well as 

ing papers used for 

igi! ! Copies will be 


the Post booth. 
r-4-92A 


Hydraulie Punches 
er { ring Company will 
100-ton Hydraulic 
10,000 psi. working 
nong the tools to 
€ hydraulic strippers 
iraulic high pres- 
ier will also show 
inches and retain- 


T-4-92B 


Gear Checker 


Urbauer Engineering Company will 


exhibit the Gearmaster instrument. This 


] 


tool, together with charts for all spur 


gears, makes it easy for any mechanic to 


find all measurements and characteris- 


© 


tics in a gear in one setup, and in a 
single operation. 


Chordal measurements, tooth thick- 


tooth form, tooth 
pressure angle, backlash 
pitch diameter, diametral pitch, and 
possible mandrel run-out are quickly 
found in spur, helical, herringbone, and 
internal gears as well as in sprockets for 
silent and roller chains. Booth No. 14 
T-4-194 


ness, tooth spacing, 


allowance, 


Liquid Honing Machine 


Vapor Blast Mfg. Co., booth No. 555 
will feature their type B20 vapor blast 
liquid honing machine. This unit, said 
to be the company’s latest, is offered 
with optional accessories such as track 
handling car, and power rinse station 


Booth No. 555 T-4-194A 


Nichols Twin Mill 


Featured by Nichols Morris-Corpor- 
ation, booth No. 931, will be a line of 
milling machines manufactured by W 
H. Nichols Company. The exhibit will 
include the Nichols Twin Mill, illustrat- 
ed, and Nichols “rise-and-fall” Hand 
Millers as well as tool room milling 
machines and semi-automatics 

Along with these machines will be 
displayed various attachments and ap- 
pliances that greatly enhance the scope 


of these precision machine tools 


T-4-99 


Interchangeable Punches 


R-B Interchangeable Punches and 
Dies will be featured by Allied Products 
Corporation, booth N 665. Demon- 
strations will be made of the inter- 
C eable feature whicl permits fast 
inst ition and easy removal when 
puns le re cement is desired 
The re ons why eSE produc ts save 
time and money in die building will also 


Allied will exhibit sam- 
ged parts and hardened 
and precision round 


parts manu- 


T-4-103 


Power Hack Sawing 


E. ( Atkins & Co., booth No. 654, 
will have an action display of power 
hack sawing under production condi- 
tior Alsi the uch as circula 

n é bored } c saws and Dura- 

There will also be a demonstration of 

powel hack saw harpe ning T-4-103A 


Universal Eteher 


Ideal Industrie Inc will exhibit 


their Unive Model Etcher, designed 
for etching mall tool as well as large 
pa Anythir made f steel, iron or 
their alloys can be quickly etched with 
ny of four etching heats—120, 240, 420 
or 700 watt quickly selected by a ro- 

Cable vritir too and ground 
clamp are completely enclosed in a port- 

the cover of which 
forms a work plate for etching small 
parts and tools. Booth No. 1048. T-4-61 
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Contour Projectors 


Optical comparators and contour pro- 
jectors, staging fixtures, chart-gage 
screens for cost saving in tool room, 
gage laboratory, production, or quality 
control inspection applications will be 
demonstrated by Engineers Specialties 
Division, in booth No. 129. 


11 dimensions, within 10 seconds, are 


checked to within “go” and “no-go” 
tolerance limits, including actual meas- 
urement in 0.001 in. for diameter toler- 
ance deviation. While only the “screen” 
of the Contour Projector previously 
mentioned is illustrated, the ESD ex- 
hibit as a whole includes a wide variety 
of ultra-precision instruments for di- 
mensional quality control. T-4-70 


Thread Tools and 


Comparators 


The extensive exhibit of the Jones & 
Lamson Machine Company, space No. 
831, will include a complete line of J & 
L optical comparators. Among these 
will be numerous accessories and fix- 
tures, as well as a comprehensive sel- 
ection of precision-made charts. The 
latter include radii, grid, protractor, 
thread, and special charts covering a 
wide range of inspection needs. 

Also shown by Jones & Lamson will 
be carbide cutting tools and automatic- 
opening Thread Dies. The die head dis- 
play will include both radial chaser and 
tangent chaser types, and a recently de- 
signed Chaser Grinder. T-4-70A 


“Live Spiral” Drill 


Featured in the exhibit of Carboloy 
Company, Inc., will be the Corboloy 
“Live-Spiral” Masonry Drill, said to be 
the most revolutionary development in 
the history of masonry drilling. A 
unique method of raising dust out of 
holes, while drilling, permits holes to 
be drilled continuously, faster, deeper 
and with less effort. Space No. 736. 

T-4-95 
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Faleon T-I-Drive 


The T-I-Drive, by Falcon Tool Co.— 
booth No. 560—is designed to hold car- 
bide-tipped tools when machining. This 
T-I-Drive — short for Taper Inter- 
changeable—has a sturdy taper in con- 
junction with a position 2-point drive. 
This combination insures a concentric 
and rigid tool, a necessity in the case 
of carbide tools, both as to speeds and 
feeds. 


The T-I-Drive can be adapted to any 
shank-type cutting tool, but is espe- 
cially efficacious with carbide tools since 
the concentricity and rigidity holds tool 
breakage to a minimum. T-4-91 


Milling Attachment 


The Milmaster, by Bemis & Call 
Company, converts a horizontal or ver- 
tical milling machine into a universal 
miller and thereby extends the working 
capacity of the machine on which it 
may be mounted. 

Adjustable to almost any position, the 
attachment handles precision angular 
milling, drilling and boring. It accom- 
modates cutters up to 4 in. in diameter 
and a standard chuck of 14 in. capacity 
for drilling and reaming up to 90 deg. 
angle to drive shaft. Booth No. 1054. 

T-4-91A 


Granite Inspection Tools 


A complete line of basic precision in- 
spection equipment in black granite— 
diabase—will be exhibited by Rahn 
Granite Surface Plate Co., space No. 720. 
This line includes surface plates, angle 
plates, parallels and straight edges, with 
claimed tolerances to 0.00005 in. held on 
all of these items. This accuracy is ob- 
tained through specially developed hand 
lapping procedures, with the original 
accuracy in manufacture said to be 
maintained almost indefinitely. 


The granite will not rust, nor can 
abrasives become embedded in the hard 
surface. Even should it be accidently 
nicked, no burr will be raised. It is 
claimed that, in normal usage, the ac- 
curacy will be retained for from 10 to 
20 years. Should they become worn 


after that, the manufacturer will recon- 

dition them at a cost no higher than the 

cost of rescraping metal equipment. 
T-4-84 


steel or cast-iron, 


Precision Jig 
The Model No. 2 M 


which provides rapid 
within 0.0001 in. by cox 
and jig bores holes up 
will 
by the Moore Special 
Infinitely variable spin 
button controlled, range f 
rpm. 


Three power feed ratios 


0.0015 


and 0.006 in. per revolutio1 


lity of this machine. ( 


include a totally enclosed 
disconnect clutcl 


chanism, 


in either direction—exten 


ne 
the 


indicating, centralized control pané 


trip mechanism to prevent 


lead screw nuts throug 


Space No. 1007. 


h ove! 


Hack Saw Machines 


Armstrong Blum Manufacturing Com 


pany will exhibit, for 

models of the Series 6 
high speed heavy-duty 
hack saw machines. Thi 
ments of these machines 


with both J.C. and 
Builders electrical stand 
Also initially shown 


automatic models, of 
9A machines, equipped 
foot lever control of } 


These models are full) 
both automatic and 
work. 


Also, Series 4B models 
Marvel metal band sawil 
Series 18 hydraulic hac! 
in. capacity. In actual o] 
a high-speed-edge hole s 
vel hack saw blades 
actual high speed perf 
Booth No. 521. 


The To 


M a: hine 
ho 
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e Jig g 
late 
In, ir 4 
on a 
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speeds 
| 
Wh 
: 
Es 
ad har-fe 
while M 
e sen 
j 
Engin’ 


eating Reamers 


Hoaglund Co., space 
n exhibit a wide dis- 
re neluding the Welders’ 
F the Gammons Duplex 
sizes—and Gammons 
three tapers. Also, 


T-4-129 


elders 


Rounded Display 


rifith-Raguse & Co., Inc., are au- 
ized distributors, for Carborundum 
k & Decker, Osborn Mfg. Co., 
Co., Graham Rotary File 
11 Products Mfg. Co., Calder 
( Mummert & Dixon Co., 
r-Cable Co., the Capewell Mfg. 
Surface Machine Com- 


space No. 1112, will 
ide a broad line of grinding, polish- 
I equipment, wheels and 

cutting, hand and 
saws and electric power tools and 


T-4-129A 


Desegatized Brand Steels 


f Today” require the 
Today” and Latrobe 
have been developed to 
lemands and to supply 

ikers with the highest 

teels that can be produced 
example, the exclusive Latrobe 


q 


yf 


‘ 
steels 


r 


1otograph of a pol- 


ed disc cut from a bar of 

round, Latrobe Desegatized Brand 

speed steel has uniformity of struc- 


nee of carbide clusters. 
top-quality tool steel 
m in response to heat 


ent eves maximum hardness, 

Sreate ir resistance, toughness 

lit rvice. Booth No. 808 
T-4-56 


“Sure Feed” by Producto 


The Producto Machine Company has 
recently placed in production a simple, 
accurate and economical Stock Feed, 
which will be a feature of the com- 
pany’s exhibit, booth No. 1065. 

Called the Producto Sure Feed, its 
simplicity is the key to its true appeal 
No springs, cams or fancy machanisms 
are used for feeding. Only two drive 
plates operate the feeding link, and feed 
can be adapted to any ordinary press 
without press alteration 

To set up proper feed interval, all 
that is required is a piece of round 
stock faced off to desired stamping 
length. Using this as a gauge, the feed 
is set, then locked and ready to run 

Also exhibited will be a variety of 
cost cutting dies and tool makers 
equipment, all of which 
the company’s main line, which is die 
sets. Among these tools may be men- 
tioned a 50-ton shearing and try-out 
press, precision machine vises. a uni- 
versal hand tapper and a 
separating machine. 


complement 


die-set 


T-4-56A 


Production Publication 
The Bramson Publishing Company, 
booth No. 657, will exhibit Production 
Engineering and Management Maga- 
zine—“America’s Metalworking Mass 
Production Authority.” T-4-56B 


Centerless Polishing 

Production Machine Company will 
demonstrate the centerless method of 
polishing and buffing cylindrical parts 
The Type S Machine, to be displayed in 
booth No. 1042, handles cylindrical work 
up to 1% in diameter, tapered or 
straight. A variety of finishes can be 
obtained with abrasive belts for cutting, 
and felt belts for polishing and buffing 

T-4-146 


Todd to Show Turnomat 


A demonstration of the Karge Turn- 
omat will be featured by the Contract 
of The Todd Company, Inc., 

310. The Turnomat is a pre- 
tachment for lathes to turn or 
ng and intricate parts which are 
produce by ordinary pro- 
addition to the working 


to 
cedures. In 
lemonstration of the Turnomat, there 
will be a display of the intricate, long, 
parts which can be produced by 


he device 


The Turnomat is available in six dif- 


ferent models and will fit any size o1 
ke of lathe. It mounts directly on the 
top of the cross slide or compound rest, 


make 


transforming the ordinary lathe in a 
matter of minutes into precision turn- 
ing equipment for working metal, plas- 
tics, fiber, or rubber, producing unlimit- 
ed repetitive diameters and extraordi- 
nary slenderness and concentricity. 


T-4-49 


Steel Magazine 
Steel is the magazine of metalwork- 
ing and metalproducing, covering the 
latest developments in tool designing 
and tool making in addition to news 
and market 


The professional journal of 


information 
chief 
engineers and designers, it is the au- 


coverage of all phases and 


thoritative 
devel pments 1 the casting industry 
Monthly digest of new tools and equip- 
ment for use in the 


manufacturing in- 


Space No 942 T-4-49A 


Variable Speed Drive 


Illustrated is a job of cutting tapered 


teeth on convex surface to extremely 
close tolerances. Here, a Link-Belt 
P.I.V. Variable Speed Drive positively 
controls oscillation which, in turn, de- 
termines and holds shape of tooth taper 


width to close limits. This drive, 
by the Link-Belt Company, is but one of 
the many cost cuttir levices to be ex- 
hibite at the ASTE Show. Space No 


T-4-141 
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Precision Boring Machine 

Simplex Machine Tool Division, the 
Stokerunit Corporation, will exhibit the 
Simplex 2U-two-way hydraulic feed 
precision Boring Machine. 

This machine 
work mounted 


features fixtures and 
stationary on the bed 


and having the precision boring heads, 
with cutting tools, advance into the 
work. This method of precision boring 
does not limit the size of the job since 
both work and fixture are stationary 
and rigidly mounted. Space No. 1066. 


T-4-149 


Plan for Cost Reduction 


The D. A. Stuart Oil Company, will 
show—booth No. 116—a blueprint for 
cost reduction known as Stuart’s Wise 
Economy Plan. This is a “three-point” 
plan for the thorough evaluation of 
metal working and special lubricant 
practice in manufacturing plants said 
to result in a recommended course of 
cost-reducing procedure. 

Since it is generally considered that 
production and productive efficiency 
can be greatly increased through the 
proper selection and application of 
metalworking oils—say up to 30 per- 
cent through intelligent use of cutting 
oils and coolants—the Stuart exhibit 
should be of especial interest to cost 


conscious tool T-4-149A 


engineers. 


Crush Grinding Rolls 


The Sheffield Corporation, space No. 
836, will feature among the “Tools of 
Today” a special bearing-race matching 
Selectionaire among other Sheffield Pre- 
cisionaires and automatic gages. Also, 


by Sheffield, will be shown Murchey 
self-opening dies and collapsible taps; 
“Crushtrue” grinding rolls and surface 
grinder surfaces. 


T-4-195 


Cigarette Lighters Made 


South Bend Lathe Works will “man- 
ufacture” cigarette lighters as one of 
the features of their exhibit, booth No. 
923. These will be machined on a South 
Bend Series 1000 turret lathe, of which 
the tool setup is illustrated. Close tol- 
erances are held so that parts are inter- 
changeable and readily assembled to 
complete lighters which will be given as 
souvenirs to visitors at the South Bend 


booth. T-4-169 
REAMER 
\ 
square \ ON 
COLLET) TOOL BLOCK 


= 


QUARE TURRET 


Sip Jig Borer 


Rudel Machinery Company, booth No. 
502 will introduce a new boring and 
milling machine built by Societe Gene- 
voise D’Instruments de Physique. This 
machine, a development of the Sip jig 
boring machine, adopts a hydraulically 
actuated movement of the table and a 
larger head and heavier quill to perform 
milling operations. 

Also exhibited will be a rotary table 
for use with the Hydroptic machine. 
This table introduces optical settings 
designed to insure a permanence and 
accuracy of the same order as the ma- 
chine itself. Readings to one second of 
are are obtained with this accessory. 
In addition, several Societe Genevoise 
instruments will be exhibited. 

This equipment presents many novel 
design features and should be of con- 
siderable interest to visitors. Booth No. 
502. T-4-169A 


The Brown & Shar 


In an extensive displa 


the Brown & Sharpe Mf 


hibit Johansson Gage 
other B & S tools. The: 
to quality control hay 
mental 
standards for control 


uses:—as 


as actual working inst 
periodic checking of 
at the bench. As now 
Brown & Sharpe, thes¢ 
be finished chrome-plat« 
severe service. 


Also displayed will be 
uring equipment, witl 
can be made in sensiti 
in. to 0.00001 in. for e: 
scales reading to 10 on ¢ 
electronic sorting and 
which is custom engines 
tic inspection and sort 
additions to Brown & S|! 
recently introduced in 


neer, Tools of Today sect 


Also displayed will be 
including Models 8021 


automatic reversing 


together with precisio1 
ments, combine to make 
esting exhibit of cost c 


T-4-87 


Unique Center Drill 


The National Tool S 


No. 1140, will feature a C 


hardened steel in an 
mainly to tool salvage 
originally developed fo 
al’s own shop, were it w 
drill new centers in too 
ground off or where 
had been damaged. 
Cutting centers in suc 
annealing, is ordinarily 


volves two operations 
er-sink. This center d 


} 


stock, said to have bet 
tical in thousands of 


offered to the trade 


RNG] 


Exhih 


ng 
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r 4 Intereh able Cutters Automotive Industries Hydraulie Marking Machine 
» 3 Automotive Industries magazine Among equipment to be displayed in 
i space No. 408, is the working tool of peration by the Cadillac Stamp Com- 
production executives in the automo- vy. will be Cadillac “45” hydraulic 
tive industries. Issued twice each marking machine, said to give impres- 
month, it provides full coverage of the ns from as “gentle as a kiss” to the 
latest developments on productiot erus g foce of 12,000 pounds pressure 

methods and equipment in the automo- as und and contour marking 


tive and aircraft manufacturing plants 

First published in 1895, it has paral- 
leled the growth of the huge automo- 
tive field and today is the accepted 


authority on engineering, production, 


Cutter Co Inc., will 
rbide Tool with 


design and administration relating to 
the manufacture of cars, trucks, | 

engines, aircraft, parts, and road and 
farm machinery T-4-172A 


uses. 


ited cutting bits 
boring 


as well as for 


in sets with 


Rubber-Flex Collets 
Featured by Jacobs Mfg. Co. will be 
the Jacobs Spindle-Nose Lathe Collet 


which employs the revolutionary Rub- 


of tool bits, of 
machining various 
both ferrous and 


No, 5 T-4-104 ber-Fiex lathe collets, The outstanding 


feature of these collets is that each has 
an effective gripping range of a full 4% 


in., with accuracy and gripping power! 
Disintegrating Equipment PI 


Company will ex- 


constant in this range 


} vy removing broken 
} rills, taps or dowel 
; ent will also pierce 
hardened metals, 
otnel tool com- 
: esirable to make 
t annealing. These 


typical component 
’ anuary issue, The Also shown in full operation will be 
t lemonstrated in 


he Automark electric metal marking 


R No. 1 T-4-104A typewriter and the Automark marking 


machine. This equipment offers great 
production economi wherever mark 
. t 
Stud Welding Equipment ing of any kind is required, and full in- 
St Welder, to be shown for itio n this advanced marking 
: N Di y the Graham Mfg. equipment an be obtained at booth 
( { erated, self-timed No. 753 T-4-131 
c studs which, on 
( with the work, start Only 8 collets are needed to chuck 
rm... : 1 1¢ | 
: nization. This al- all bar sizes between 1/16 and 1 in VM av z 
aster Grinding achme 
in dischaten care aster nding Attachment 
: to form an arc power said to be severalfold over that Exhibited by the Star Gauge Com- 
; he full stud end of conventional split steel collets while pany, space No. 40, will be Sta-Ga-Co 
; rectly under it. A the chuck—made up of hardened and master grinding attachment. a precision 
$ f the pneumatic ground steel parts throughout—ls said ol having the angle “formula” stamped 
es to weld securely to offer economies never before achieved » thi e plate 


in lathe collet equipment 

The economies to be achieved in ori- 
ginal investment, maintenance and up- 
keep by these cost-cutting tools will be 
demonstrated by actual operation a 


Jacobs booth No. 671 T-4-7 


Oils by Cities Service 


Cities Service Oil Company will pre- 


a sent their latest developments and re- 
finements in neutral oils and brig} 
stocks produced in their recently com- 
pleted $42 million refinery at Lake 
Charles, La 
These products are the choice cuts of , 
selected paraliinic crudes, trom whi 
} ud to juare within 0.0002 in., with 
the maker states that the finest fin- . ' 
] } ™ pl! tru vithin the same lLmits 
stud supply, auto- ished lubricants are produced The 
ee .: . 1] P tolerance, this tool can be set to vertical 
index table for Cities Service will feature a combustion . ” : 
es and rotary indexing to witl 
J r WU pieces per hour. analyzer, demonstrating its application y index o within 1 
said to be complet- to all fuel consuming equipment Booth ninute ¢ h, vernier settings—-any posi- 


T-4-172 No, 636 T-4-7A tiol vithin 2 minute T-4-73 
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Heavy-duty Tapping Head 

The Procunier “Tap-king” heavy 
duty tapping head, designed to simplify 
tapping of large size holes, to increase 
production and tap life, and to hdld ac- 
curate thread depth and reduce operator 
fatigue, will be featured by the Pro- 
cunier Safety Chuck Company. 


Shown for the first time at the ASTE 
Industrial Cost Cutting Exposition, this 
tapper has a capacity of 3g to 1 in. taps 
in steel, 1% in. in softer materials. 
Available with No. 3, 4, or 5 Morse taper 
shanks or with rigid accurate clamping 
housing to clamp around quill or drill 
press. 

Other Procunier products operating or 
on display will include universal foot 
operated tapping machines, high speed 
precision tapping heads, quick-change 
chucks and collets, friction tap holders, 
“Tru-Grip” tap chucks and accessories. 
Booth No. 611. T-4-189 


Grinding Wheel Dresser 

Exhibited by Last Word Sales & Engi- 
neering Co., space No. 1161, will be the 
angle tangent-to-radius Wheel Dressers. 
The parallel and Jo-block method used 
provides a most accurate setting for dif- 
ficult concave and convex wheel dress- 
ing jobs. 


One dressing will give any two angles 
along with any set radius. For example, 
a wheel having a 10 deg angle surface 
tangent to a \ in. radius-formed con- 
cave surface and a 20 deg angle surface 
—which is also tangent to a % in. 
radius—can be dressed with this acces- 
sory. T-4-139 


104 


Salt Bath Furnace 

The Ajax Electric Co., Inc., will illus- 
trate their Ajax Hultgren electric salt 
bath furnace installation, both batch 
and mechanized units, with color trans- 
parencies. 

Sample products, from cotter pins to 
automobile bumpers, will be displayed 


and documented to shoy 
salt bath processing an 
applications. 

The illustration shows 
hardening units equipps th 
screw conveyors for m x 
tures through baths or 
time cycle. Booth No, 434 T-4.19 


Laundering Service 
Institute of Industrial Launderers, 
Inc., will demonstrate the method of 
nationally serving the laundering and 
rental of coveralls, shop coats, and shop 
working towels. Booth No. 552. 
T-4-139A 


Knock-Out Grinders 

K. O. Lee Company, manufacturer of 
“Knock-Out” universal tool and cutter 
grinders, will introduce the B800 and 
B860 Grinders featuring hydraulically- 
operated, automatically-controlled re- 
ciprocating tables, making this machine 
suitable for surface grinding. The re- 
cently developed Multi Speed-Head will 
be equally efficient for internal and ex- 
ternal grinding. Other features are: 
heavier column, improved pedestal and 
improved tables and ways. 


Also shown will be the K. O. Lee 
“Knock-Out” T500 Tool Post and Thread 
Grinder, designed to handle internal, ex- 
ternal and thread grinding jobs with 
no additional equipment needed. The 
T500 can be mounted on most any ma- 
chine tool which provides for a T-slot 
mounting, thereby adapting the machine 
for precision grinding. Space No. 566. 

T-4-140 


Centrifugal Castings 

Janney Cylinder Company, Space ¥ 
1036, will have an interesting dis; 
finished machine products made + 
clusively from _ centrifugal 
Truly among the “Tools of 1 
centrifugal castings require n 
and result in a more denss 
mogeneous structure with 
physical properties. 

Janney has been producir 
finished products by ce 
ing in brass, bronze, alloy irons, M 
Metal and Ni-Resist iron and Staink 
Steel for upward of twenty ye 
the products to be exhibited er 
all the knowhow acquired 
decades of experience. 


T-4-1904 


Control Valves by Modernair 


Among other products, the M 
air Corporation, booth No 957, « 
hibit its CV Series Control 
These valves include a cam-op 
model and a foot-controlled valve 
spring return, as well a 
and solenoid-operated units u 
sizes and mountings T-4+4 


The Too! Engine 


i 
= 


by Logan 


g Company will fea- 
Lathe at their booth, 
as 1 in. collet capa- 
rough spindle, 11% 


tween centers, and 


3 


pedestal base 
rive 
q age nd ounted on New De- 
ia ings with 12 spindle 
1500 rpm. Quick 


sives 48 thread selec- 

from 4 to 224 threads 

A Model, identical to 955 
centers, will 


etween 


T-4-142 


fool Engineers Handbook 
Definit to be classed as a working 
the Tool Engineers 


aa k, first edition published July, 
3949. Written by 11 engineers for tool 
Fe esents modern practice 
design, ing and control, tooling 
‘ all branches of me- 
Bhat turing. In its 115 sec- 
t 078 pages, are presented 
2833 individual charts, 
Bias luct drawings, chiefly 
c he know-how of the 
B8 eer members of the 
A S f Tool Engineers, 
t ynsor The ASTE 
t No. 888 


T-4-142A 


Electronic Comparator 


g precision inspection 
J t, Graham-Mintel Instrument 
( vill feature a high sensitivity 
4 n Comparator with a 
heading e taken in thou- 
§ as plus or minus 
{ or minus 0.00002 in., 
pith repeat cy of 0.000001 in. The 
e™pliicati is 75,000X. Space 
Bo. 1044 T-4-86 
j 


*“*Dializer” Conversion 


Low cost and adaptability is claimed 
for a device to convert ordinary AGD 
snap gages to dial instruments. Called 
the Dializer, this device is inserted in 
place of two gaging pins of American 
Gage Design adjustable limit snap gages. 
Thus, a limit gage can be changed to a 
dial gage giving quantitative readings at 
a cost stated by the manufacturer to be 
far below that of a new dial snap gage 

At present the Dializer is available 
from the manufacturer, Standard Gage 
Co., Inc., for frames 1 through 6, check- 
ing range up to about 3 in. It will go in 


any model, A, B, or C, and in any make 
of frame if in with AGD 
ions. Dializers reading in either 
0.001 be furnished. To 
be exhibited with other Standard Gage 
Co., tools in space No. 932 T-4-109 


accordance 
speciiicat 


0.0001 or 


can 


GArrison 7-0104 Riley 6319 
BUFFALO, N. Y NEW YORK, N. Y 
W. S. Gellagher Co Carl Eberhard 
Gorfield 5500 Wisconsin 7-9193 
STANDARD CLEVELAND, OHIO* MILWAUKEE, WIS 
e Die Supply Company The Stone Compony, Inc 
e UT 1-0550 Broadway 2452 
DALLAS, TEXAS MINNEAPOLIS, MINN 
The Stanco C Chas. W. Stone Co 
° Riverside 5138 Geneva 8631 
M4 DAVENPORT, IOWA PHILADELPHIA. PA 
Davenport Engineering Corp Albert R. Dorn 
bad Davenport 2-1791 DElaware 6-3553 
DAYTON, OHIO* RHINEBECK, N. Y 
bd Geo. D. Laughter Co Frank A. Hort 
Kenmore 4191 Rhinebeck 437 
° DENVER, COLO ROCHESTER, N. Y 
. Iver J. Esbenson Co Tool & Die Supply Division 
e Main 3831 D. J. Andrews, Inc 
e DETROIT, MICH Baker 0843 
UNEXCELLED FOR HOUSTON, TEXAS South Bend 2.3396 
ACCURACY AND Chickering Too! & Eau p't.Co. CONN.* 
CONCENTRICITY Elisworth Steel & Supply Co. 
BRidgeport 7-3317 
a *Stock of popular sizes maintained at these locations. Com- 
oe. plete factory stock and warehouse of Gerwood, N. J. 
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DRILL JIG BUSHINGS \ 


HEADLESS PRESS FIT 
FIXED RENEWABLE e 
Also HEADLESS LINERS, LOCATING JIGS, LOCKSCREWS, CLAMPS 


Ss 


BOSTON, MASS 
M. A. Siebert Co 


WRITE FOR CATALOG, PRICE LIST AND OTHER 
INFORMATION NEEDED BY THE TOOL ENGINEER 


SLIP RENEWABLE 
HEAD PRESS FIT 


INDIANAPOLIS, IND.* 
The Standard Die Supply, Inc 


ACCURATE 


For further information, use Reader Service Card. 


Indicate A-4-105-1 
129-130. 105 


See pages 
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HYDRAULIC 
STANDARDS 


Why Experiment? ... Specify Miller ‘‘Time 
Tested and Proven” Cylinders—And Be SURE! 


All Miller Standard High Pressure Hydraulic Cylinders met both the 
mandatory and recommended practices of the ‘Standards’ years ago. 


Some “Standards” specifications, such as dirt protectors, scratch-resistant 
piston rods, etc., are required only under severe conditions. All Miller 
Standard High Pressure Hydraulic Cylinders met these requirements years 
ago. 
The desire for elimination of manual rod seal adjustment is strongly 
voiced at all hydraulic industry conferences. The “time tested and proven’”’ 
Miller Patented Rod Seal is self-adjusting and wear compensating .. . 
requires no manual adjustment. 


Complete Line 


+ AIR CYLINDERS 
to 20’ Bores 


+ LOW PRESSURE HYDRAULIC 
CYLINDERS 1'/2’’ to 14” Bores 


+ HIGH PRESSURE HYDRAULIC 
CYLINDERS 1'/2’’ te 12° Bores 


See Our Exhibit 
(Booth No. 735) 
at A.S.T.E. SHOW, 
Philadelphia, 
April 10-14 


write for 


Miller Air Cylinder Bulletin A-105 and 
Miller Hydraulic Cylinder Bulletin H-104 


AIR AND HYDRAULIC CYLINDERS « ACCUMULATORS - COUNTERBALANCE CYLINDERS - BOOSTERS - AIR HOISTS 


Indicate A-4-106-1 


For further information, use Reader Service Card. See pages 129-130. 


nistage Com) PSsor 


Schramm Incorporate 
exhibition several of 


Compressors similar t 

nected or built-in mot 
lustrated. Compressor 
assembled rigidly and 

ment. There are no ext: 

or pulleys, no vibrati 

to adjust. Both compr: 

are mounted as a sing 

stantial steel base, whicl 
foundation. The outfit i 
equipped with a coolir 
particular interest—wi 

all Exhibitors using air operated « 
ment. Space No. 1132 T-4-{ 


Whiteprinting by Bruning 

Five Bruning white; 
machines will be den 
eration, by the Charles 
pany, Inc., in booth No. 801 
to the Bruning booth 
lowing Bruning whiteprinte: 
Volumatic, for large 
tion; the Model 50, wl 
recent addition to the B 
whiteprinters; Model 21 
combination for moderaté 
duction; Model 11, for sn 
and the recent Model 
general business or 
Model 10 should be o 
to businessmen, All BW 
be in actual product 
whiteprint “direct po 
tool engineering or m«¢ 
or anything written, p! 
typed on translucet 


T-4-47A 


Production Bender 
Pedrick Tool & Ma 
will exhibit the Pedrick 
duction bender, illust: 
tor is required only to 
start the machine, the 1 
ing the bend to predet 
ture. It then resets 
starting position. Space 


wh 
sp COPY standards for | 
UNAB ustry conference” equipment 
ind: 
povble 
MILLER MOTOR COMPANY 
4025-27 N. KEDZIE AVE. CHICAGO 18, ILLINOIS 
106 The T Engi 


. to Giants Punch Press Feed K dot exceed 2 1b. per linea 
‘ompany, space No H. E. Dickerman Mfg. Company will 

|-E-Tap-A-Ham- feature the Rol-Di-Feed for punch —_ ven feed provides 9 in. of 


tool for the tool- presses, a radial feed prov iding in- cee engu 2 awd ln stroke press 
er, repair man or creased range and versatility. This feed : ae As it most of the 360 
I } lec | eg. of shaft rotatior the Rol-Di-Feed 
ned to be gripped handles coiled or short Strip up to 1 é I auon, U i 
nk. this hammer in. thick and in any width where weight ANice ‘ i relatively iow rate 5 
Speed, resulting in greater accuracy 
the work when feeding piercing and blanking, 
1e OI 


compound or progressive dies operating 


The unit is particularly suited to 


ee feeding dee; rawing or forming dies 
: where a large part of the press stroke 
ms : is used for drawing or forming and only 
# smali part ol the total stroke remains 
available for feeding purposes. Booth 
No i71 T-4-180 
4 
J 3 
¥ 


be a line of Red-E 

the 600 lb. giant 

for turning a 100 

Is a typical ex- 

; These bearing live centers 
standard sizes or 


T-4-76 


Cost-Cutiing Inspection 


Magnaglo, designed 
pection on the 
} e exhibited by the 
lux C ion, booth No. 563. 

e type KDN unit 
with the Mag- 


ay 


KALAM 


ind flexible, and 


of parts up to 

e handled. The unit 

cation for spot 

fa particular proc- 
of material 

penetrant inspec- 

ng and tools, 

as will the ; Kalamazoo Band Saws. An exclusive feature of 


Time means money You save both with 


the latter an excel- design permits blade changes from the top im 


s | 
rasonic inspec- } econa This is but one of many exclusive 


T.4-143 Kalamazoo features giving you faster, more ac 


curate, and lower-cost cutting of light.or heavy 


bars, angles, tubes, pipe, or rounds 
Handles 95 of all cutting jobs! No burr, 


minimum kerf. No yvoke or frame hides work 


from iew All-Timken bearing drive unit 


Kalamazoo Band Saws are standard money- 


Saving equipment in thousands of plants 
] 


Ruggedly built, easily portable. Write today 


for full details 


=1010—ASTE Show 


See us at Booth 


444 HARRISON STREET KALAMAZOO 16, MICHIGAN 


Indicate A-4-107-1 


For further information, use Reader Service Card. See pages 129-130, 107 
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You can SKETCH it 
better, quicker, more 
effectively ~ 


Technical 
Sketching 


AND VISUALIZATION 
FOR ENGINEERS 


You don’t need a talent for 


drawing 


This book shows you in easy-to-learn steps 
and hundreds of sample sketches how to acquire 
skill in freehand drawing; how to plan and exe- 
cute accurate technical sketches of all kinds. 
You only need a pad and pencil. 


“Recommended to all who work with 
mechanical designs or have engineering 
ideas to sell.” —MECHANICAL ENGINEERING 


You will learn to sketch quickly and accurately 
as an aid in developing ideas as well as in clari- 
fying them - others in the shop, design confer- 
ence, sales office. 


Clear, explicit, filled with ideas and practical 
sequretions for short cuts, this book “és 4 great 
belp Even the non-artistic can learn to make 


presentable sketch.’ —-AMERICAN MACHINIST 


Do you supervise 


people? 
Working 
with People 


WILL HELP YOU! 


"Any man or woman whose prime responss- 
bility is for the work of others cannot fail to 
= from reading this book,” says E. J. 

yons, V.P. for Personnel, Merck & Co. Here is 
sound psychology applied in the most brass- 
tack terms. Case by case, in situations occurring 
in every plant and office, this book shows you 
how to stimulate and use the best abilities of 
people, how to minimize the frictions and ten- 
sions that undermine good work. 


"There are very few members of mana 

at any level who will not meet themse = _ 
one of their assoctates bere,”’ says Mr. Lyons. 
“Any manager can recommend it. 


SEE THESE INVALUABLE BOOKS 


I The Macmillan Co., 60 Fifth Ave., N.Y.11 


Please send me the books checked. I will either 
return them in 10 days or remit in full. 


0 Technical Sketching, $5. 
0 Working with People $3. 


Signed .... 
Address 


Indicate A-4-108-1 


| 
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Double Rivet Setter 


Among the machines to be exhibited 
by Chicago Rivet and Machine Com- 
pany, space No. 1123, is their Model 214 
double rivet setter. This recently de- 
signed machine will be in operation to 
demonstrate the value and use of having 
a machine with adjustable riveting cen- 
ters. 


This machine has a 14 in. throat and 
will set 9/64 in. steel tubular rivets in- 
cluding lengths to 5 in. The standard 
unit has riveting centers adjustable 
from %% in. to 7 in. Special models are 
available having riveting centers from 
3g to 15 in. T-4-132 


*“Do-Nut” Air Cylinder 


The Erickson Air Cylinder, by Erick- 
son Tools Division, will be shown in 
operation on a turret lathe set-up to 
operate an Erickson push-type Collet 
Chuck. This novel cylinder uses the 
mechanical advantage of levers — or 
dogs—to give several times the drawbar 
force of a conventional air cylinder with 
the same piston area. 


The piston is of the “donut” design, 
permitting bar stock and work to be 
passed through the unit, as shown in the 
photo. Also shown will be the Erickson 
Speed Indexer in operation on a rise- 
and-fall milling machine with fully 
automatic set-up for indexing parts for 
regular machining operations. Space 
No. 240. T-4-65 


For further information, use Reader Service Card. See pages 129-130. 


Cutters by “Go and Go" 

Goddard & Goddard mpany 
formally introduce and exhibit wi, 
said to be an outstanding develo. 
in the line of carbide erted 
milling cutters—namely 
eloped “Serra. Tip’ 


ate} 


line 


These cutters, of which a 10 in. § 
mill is illustrated, use solid carbid 
serts, permit extremely fine toot! 
ing and allow inserted blade 
tien in cutters as small as 1 ii 
eter. In addition to a “still life 
of a large and representative line oj 
and Go cutters of all types, the Ser 
Tip cutters will be thoroug 
strated to show their capa 
removal and smooth index action. B 


No. 1108. T-4-1 


Oakite Cleaning Material 


Oakite Products, Inc., will i 
an acid-type cleaning and surf 
ditioning material, Oakite Com; 
No. 33, designed to remove t 
grease, oils and shop soils from 
surfaces, and to prepar‘ 
faces and aluminum fo! 
hesion of paint, lacquer and enan 
ishes. Booth No. 565. T-4-794 


FOR MEASURING INSIDE 
OUTSIDE AND DEPTH, 
THE MOST POPULAR MEASURING 

TOOL IN AMERICA 
USED BY THOUSANDS, 
OF MECHANICS DAILY. 


GEO. SCHERR CO 
200C Lafayette 
New York 12, N 


SEE OUR EXHIBIT TOOL &NGINEER 
SHOW APRIL 10-14—PHI\ ADELF 
BOOTH 209 
Indi 4 -4-108-- 
The To 


HOW 
| 4 ANS 
| 
-PRECI 
MAUSER-PR 
| VERNIER CALIPER 
| 
—— 
OR SEND YOUR ORDER TODA"! 
108 


hes and Dies 


Profilometer Equipment 
Physicists Research Company, space 


Shear-Speed Gear Cutting 
While Michig 


not exhibit its 


an Tool Company may 
latest developments in 
Shear-Speed Gear Cutting, visitors may 
cbtain full information on this and other 
Michigan tool 

Booth No. 1017 


Shear-Speed machines for cutting in- 


developments by visiting 


ternal gears, as well as internal splines 
and almost any irregular shape that lend 
itself to form cutting with radially fed 
tools, are now available from Michigan 
Tool Co., Minimum size—ID—which can 
with maximum 


be handled is 5.4 in., 
approximately 20 in. 


operation of tracers built without skids, 
for measurements through very narrow 
openings and on similar inaccessible 
surfaces; Type RA Rotary Pilotor, for 
roughness measurements around inter- 
nal and external surfaces of rotation and 
across circular grooves; and Type BQ 
Reading Recorder, for obtaining a per- 
manent continuous chart record of the 


y No. 233, will have in operation a com- 

what : plete line of standard Profilometer 

Dime equipment for measuring surface rough- 

d ness directly in microinches r.m.s The 

de exhibit will embrace more than 10 man- 

ually and mechanically-operated Trac- 

ers for measuring on internal and ex- 

ternal surfaces—straight, tapered, or 

circular—including narrow slots and 

grooves, extra-deep holes, and internal 
grooves and recesses. 

The exhibit will include the Moto- 
trace, for use where mechanical tracing 
is desired; Type AB 3-speed Linear 
Pilotor, for straight-line mechanical 


Supply will exhibit a 


e Bandar recision made Ring Profilometer meter reading where de- 
es and Dies. Sturdily designed, 3j 
punch sired. T-4-83 In operation, the internal gear 
and made from hard, - 
Shear-Speed machines simply reverse 
t with concentricity 
the tool-feed action used for cutting ex- 
e maker, these sets 
ternal gears. Thus, by using two in- 
icated retainers. All 
verted cones—see the “worms-eye view 
tt 1 bored and counter- ; 
: the tools are fed outward before each 
> cutting stroke and slightly retracted on 
the idle stroke: Michigan tool engineers 
will be on hand to fully explain these 
neia are especla y . 
4 machines T-4-39 
a. amming” and to re- 
¢ Space No. 1143. 


T-4-66 {7 7 


GAGES 
ASTE Booth 1151 


LATEST AND NEWEST DEVELOPMENT 
AND IMPROVEMENT OF DESIGN ON 


Press-Rite Machines 
Sales Service Machine Tool Company 
it Model B heavy- 
Shape-Rite shaper, Keller power 
aws pacities up to 634 x 634 | 
I Rite presses in | 
s1Zes ging from 5 to 85 ton 
I No. 902 
r-4-201 


power 


Air-Line Filter 
M-B P; ll feature the “M-B” 
tomati filter, regulator and 
tor among other M-B 
exhibited in space 642. 
f the Air Line” will be | 
wn In ope I T-4-138 


i Get descriptive literature 


% Dial Snap Gages 


% Dial Bore Gages 


% Dial Spline & Gear Gages 


% Internal Groove Gage 


% Complete Line of AGD Standard Gages 


| NILSSON GAGE CO., INC. 


I ‘ POUGHKEEPSIE, N. Y 
= ASTE Booth No. 1151 
J) 


| Indicate A-4-109-1 
129-130. 109 


For further information, use Reader Service Card. See pages 


| 
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(TOOL. ENGINEERS EXPOSITION) 
on your visiting list for: 
cost-cutting ideas! 


OAKITE COMPOUND No. 33 which performs 
See NE W three functions in ONE operation. It removes 
oil, grease, identification inks. It removes rust, 
heat scale, oxides. It phosphatizes steel, cast 


iron and aluminum for tenacious paint ad- 


hesion. Cuts costs, increases output. 


OAKITE COMPOSITION No. 38, a specially de- 
See signed material that seals in fumes of acid 
pickling solutions. Improves working condi- 


tions. Has many other advantages. 


OAKITE COMPOSITION wo. 45 for keeping 
See NE W walls and surfaces of paint spray booths clean 
and free of overspray. Prevents adhesion of 
paint to aprons, baffles, lines and flood sheets. 


OAKITE DEVELOPMENTS for ball burnishing, 
See anodic cleaning of steel, cleaning zinc die 
castings, electro-cleaning of brass and copper, 


and preparing aluminum for spot-welding. 


Get Answers to Cost-Cutting in Booth 565 


Experienced Oakite Service Representatives, skilled in the chemistry of clean- 
ing and related operations, will be available in Booth 565 to help you with 
your production problems, give you ideas and practical data you can adapt to 


” your work. There is no obligation. A cordial welcome awaits you. 


Write Us Direct If You Cannot Attend Show 


Individuals or concerns interested in these new Oakite developments, or in 
specific operations where they desire to improve results or cut costs, please 
write us direct, using company letterhead. Our nearby Oakite Service Repre- 


sentative will gladly supply data. 


OAKITE PRODUCTS, INC. 
58 THAMES STREET, NEW YORK 6, N. Y. 


INDUSTRIAL 


OAKITE 


TRACE MARK BEG, U.S, PAT, OFF, 


RIALS 
4 Technical Service Representatives in Principal Cities of U.S. & Canada 
Indicate A-4-110-1 | 


Spot Welder 
An air-operated fu 

peat, timer controlle 

arm type spot welder 

by the Power Tool I 

Manufacturing Com; 

equipped with a 

electronic weld timer | 

cision control from 3 


WT 


The off time control is pneu 
viding a wide range, easil 
| sequence controls are | 
welded steel cabinet type st 
welder will handle fron 
| 0.005 in steel shim stock 
| of 14 gage steel sheet. Boot! 
T-4-127 


Die Sper cialties 


The Metal Removal C 
present a complete line of 
specialties, also, will d 


No. 20, showing the compa! 


rotary tools. Booth No. 1160 


Illustrated are a 


4 19 


Oilite Bronze and Super Ouite 


base—finished machine 


Oilite Machine ! 


played by the Amplex Manuiac' 
Company, booth No. 1107, Su 


for-assembly parts are } 
tolerances at low cost 
manent filters, finishe 
and oil-cushioned beari! 
Oilite Stainless Steel—a 
development—also will 
T-4-94 


A, 


110 For further information, use Reader Service Card. See pages 129-130. The To 


— 
wel 
| 
| 
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| 
| 
| | 
| lispiayt 


iding Head 
Company will 


ead, booth 


ned expressly 
ion machinery 
the operator 
borer, or other 
a speed and 
impossible with 


m eliminates gears, 


2 forated index plates 
‘ yntrol is not sub- 
4 efinite period of time. Increase cutting NEED 
indexing throug! 
: eld within 0.0005 in. speeds 3 to 10 times Pet 
r riphery of a 12 in. 
T-4-118 ¢ 
Make one cut do w aN 
Micro-Drilling Units 
the work of two 
t lrilling machine, 
les. This tool Avoid re-annealing 


Eliminate unnecessary 
machine downtime 


Reduce or eliminate 
grinding expense 


Keep tool inventories 
to a new low 


42 


1 is unique in that 
onal spin- 

be capable of 

e 0.001—0.002 in 
duction Dasis. 
T-4-205 


Indicate A-4-111-1 


For further information. use Reader Service Card. See pages 129-130. 111 


STOP! 
HEAT TREATING 


HEADACHES 


SAVE! 
T TREA 


Adjustable Tapping Head 


Flexibility in drilling tapping parts 
with hole sizes up to and including 5/16 
in. in steel, on any type drill press, is 
provided with the convertible Ettco- 
| Emrich adjustable-spindle Multiple 
Head, available with 2, 3, 4 or 5 spindles. 
Rapid and accurate spindle adjustments 
can be made from 11/16 in. minimum 
to 75g in. maximum center distance. 
Spindles can also be located at any 
point within a 3 5/16 in. diameter circle. 


Rotary Drill Rod Rack 


Shop efficiency is 
F-G-M drill rod rack 
accessible, compact and wet 
for the various sizes ar nde 
rod. Illustration me 
compartments, each approximay 
in. wide, made by usin 
Maximum utility of fi 
tained with a minimum walla 
aisle and “draw-out” 


SE 


Removing scale and polishing heat-treated dies 
ond tools are virtually eliminated with PARKER'S | 
development of PHOENIX BRAND NON-SCALING 
COMPOUND. Used for many years in PARKER’S 
own plant, this product is now being offered, | 
for the first time, to the industry at large. | 
Application of this compound (a powder, not 
a salt solution according to simple, easy 
directions on the label, prevents decarburiza- 
tion, scaling, pitting, surface film and exces- 
sive discoloration in the hardening and anneal- 
of steels. The most intricate engraving 
details are scale-free, clean and smooth after 
heat-treating. Many hours spent in polishing 
are eliminated. These unretouched photographs 
illustrate the amazing results you can expect. 


ing 


Results of norm- 


4 


often require hours 


ol heat-treating 


of expensive pol- 


ishing to remove | 


scale, pits and de- 


carburization, etc. 


This can be elimi- 


The entire capacity of the rack 
brought to one point by merely 
the rack. Mounted on bi 


nated, 


WITHOUT COMPOUND 


Result of heat- 
treating 
Phoenix Brand Non- 


Scaling Compound 


With templates, it is a simple matter 
to locate spindles accurately for a given 
hole combination and to change their 
location swiftly from one drilling or 


| tapping operation to another. Together 


will not bind or sag even when f 


unequally loaded. The 1 

makes the rack ideal for us« 
This unit is also excellent 
welding rods or dowels. To 
in the Frick-Gallagher Mi 


WITH COMPOUND 
PHOENIX BRAND NON-SCALING COMPOUND 


ALSO eliminates pack hardening where con- 
trolled atmosphere is essential makes it 
possible to harden different steels of the same 


Clean, smooth sur- | with the bed plate, components are tied No. 631 T4- 
face — Saves time | together like a punch and die, there- on 
Saves labor and | fore always maintaining inbuilt ac- 
| curacy and lineup. This unit, by Ettco 
money 
| Tool Co., Inc., will be shown for the N ACCURACY COUNT 


| first time at the A.S.T.E. Show, booth 
T-4-5 


WHE 


Contact SCHERR’ 
PARKSON GEAR 


No. 


732. 


hardening range in the sqme furnace, even Diaphragm Arbor 
though they require different atmospheres : = 
Shown in booth No. 435, by N. A. 
Manufactured by: Woodworth Company, will be the 
Order from your mill Woodworth Diaphragm Arbor, Incor- 


supplier or mail cou- 
pon below for litera- 
ture and prices. 


porating a novel principle of expansion, 
this arbor acts in reverse of that of a 
spring collet, expanding the O. D. to 
tightly and accurately grip parts hav- 
ing bored or ground holes. T-4-12 


| wo SPIRA 
° 
| | Ano BEVEL G ag 
NIVERSAL MODELS, FOR 
. 
| THE PARKER STAMP WORKS, INC. | | Universally 
g 600 Franklin Ave., QL Ouch - the 
: warre ron rout? 
: _) Please send literature and prices. : GEO. SCHERR CO NC 
NAME 200C Lafayette 
FIRM New York 12, N ~ WEERS 
SEE OUR EXHIBIT TOOL ENGINE 
g “omen SHOW APRIL 10-14—PHILADELI 
4 BOOTH 209 19 
Indicate A-4-112-1 Indicate 
112 For further information, use Reader Service Card. See pages 129-130. The To eng! 
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with the MEW 
| 
e 
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| 
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rJ Und feed Clinchors Electrode Dresser factory not only for proper dressing of 
ek electrodes but also for increasing the 
inchor, available in Among tools to be exhibited by Aro ; that 


* ' ber that can be dressed in a given 
with vertical anvil Equipment Corporation, will be an air- nterval of time 


4 
1 a special model powered Electrode Dresser, a recent This tool. which will be demonstrated 
ind anvil guide, will addition to the Aro line. 


in booth No. 741, should be of special 


q 
mkins-Joh in collaboration by na interest to all manufacturers using 
| 4 nal chines are designec ona. ly known manufacturers who use multi-point welding machines. T-4-21 
: ' 2 id set standard multiple welding equipment, this tool 
2c juts, and may also develops a cutting speed of 1200 rmp, Grinding and Polishing 
floating type said to have been proven most satis- . 
Be furt Hammond Machinery Builders will 
us sizes ¢ - 
4 exhibit a most complete line of metal 
§ finishing nery, including wet and 
dry abrasive belt machines, and polish- 


ing and grinding machines. The latter 
include the Hammond carbide tool and 
‘hip breaker grinders. Booth No. 725 


T-4-21A 


tapping head 
SLASHES COSTS 


on large hole hole 
tT 
* Production increased as much 
as 100% 
* Drastic reduction in spoilage 
1 : *« Greatly increased tap life 
This completely new Procunier “TAP 
KING” hich speed tap head is revolution 
nderfeed machines izing methods drastically cutting 
Have advantage n flexibility as thev costs on difficult large hole tapping jobs 
Spectacular daily production gains with 
iter variety of sizes this new unit have run as high as 50 
008 Hrd types of nuts. However, the inclined | 100%! In addition, users reported 
, lide of the special ma-~ consistent, accurate maintainance of uni 
ible to set nuts in form tap depth even on large blind 
hole tapping jobs! 
<a uld not be handled Construction features include apacity 
On tne st xiel, because of the 34” to 1” in steel and 1%” in softer 
materials; powerful friction clutch; ex 
; in the parts. To be lusive spline drive to tap holder spindle 
} cemonstrate ther T-J equipment ball and needle bearings; rigid, light 
weight “TRU-GRIP” tap holder; helical 
ice N T-4-150 back gear reversing mechanism; light 
RS weight aluminum housing and many 
other unusual advantages 
Safe-T’’ Hammers 
ww Here is the answer to your toughest | 
Safe-T hammers large hole tap problem write 


for full details today! 


LARGER! 


ine Company, is 


S d to be used First showing—Booth 611—ASTE Procunier 
or brass hammers, Show—Philadelphia—April 10-14 “TRU-GRIP" 
) strike a hard blow Tap Saver 
licate machined sur- Procunier Safety Chuck Co., Dept. 4 | , se 
14-20 S. Clinton St., Chicago 6, Ill Small size makes tapping cas 


arly applicable in the 


er close to walls or shoulders 


| 
lea d t t t ignter mater in diameter it drives 
isting plants where the tap by the square, holds it true 
eful craftsmanship | the rour 
N T-4-123 | Name 
| rocu nier 
| Address | 
SAFETY CHUCK CO. 
City ........ Zone.... State... | 14-20 S. Clinton St., Chicago 6, 
19 


Indicate A-4-113-1 


For further information, use Reader Service Card. See pages 129-130. 113 
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Tooling Service by G & L 


= 


The complete tooling service available 
through the Davis Boring Tool Division 
of the Giddings & Lewis Machine Tool 
Company will be attractively shown in 
booth No. 230. Many important items of 
recent development will be demonstrat- 
ed by the G & L engineering and sales 
staffs. 

Among these tools will be a wide 
range of Super micrometer stud boring 
tool sets, and carbide planer and vertical 
boring and turning mill tools which 
have been added to this wide range of 
tooling. 

For the interest of tooling engineers 
connected with the railroads, there will 
be introduced the Davis line of high 
production precision railroad car wheel 
boring tools. Inserted blade adjustable 


in carbide tipped tools 


« 
- 


Grinding chipbreaker grooves 


with MANHATTAN DIAMOND WHEELS 


Exclusive Manhattan bonding also permits the grinding of 


soft or hardened steel shanks in conjunction with grinding 


carbide inserts without loading or glazing. 


Unexcelled for precision grinding of Carbides on surface, 


cylindrical or internal operations. 


NO DRESSING 


GREATER ECONOMY 


DIAMOND WHEEL DEPARTMENT 


MANHATTAN RUBBER DIVISION—PASSAIC, NEW JERSEY 


114 For further information, use Reader Service Card. 


RAYBESTOS-MANHATTAN, INC. 


Manufacturers of Mechanical Rubber Products ¢ Rubber Covered Equipment ¢ Radiator 
Hose © Fan Belts ¢ Brake Linings ¢ Brake Blocks ¢ Clutch Facings ¢ Packings © Asbestos 
Textiles ¢ Powdered Metal Products ¢ Abrasive & Diamond Wheels © Bowling Balls 


Indicate A-4-114-1 


See pages 129-130. 


reamers, designed for 
manufactured 
Division, will also be i: 
Show. The 
standard and special 

wise furnish an import: 
for the interest of too 


attend the ASTE Exposit 


complete 


Production C ontour r Saw 


Boice-Crane Comp 
1139, will exhibit its ‘ei 
tion Contour Saw and 
versatile tool designed t 
on short-run 
ular-shaped stacked parts ar 
ings, templates, 
trimming dies as well as 


spir il 


of tool and 


A chart, mounted on the 
gives the correct speeds f 
tions for which the mac! 
and for all 
non-ferrous metals, glas 
In demonstration during 
Also shown will be Boi 
met Head Drill Presse 
Machines, designed fot 
precision work 


materials 


The Blue Book 

Editorial features recé 
Machine and Tool Blue 
presented at the boot 
Publishing Company 
Issued monthly since 
lication covers the 
dustry in the U.S. Met 
Latin American and ot 
kets through the 1! 
monthly “Revista Indu 
and Portuguese editi 
cock’s annually 
Catalogs will also be 
tendants 


issued 


The To 


producti I arts 


machine compone 


by the Da Boris 


INferc 
= 44 
] 
a 
l€ 
agit 
\ 


Grind: Boyar-Sechultz 


for fast, low-cost chucking... 


‘orporation will fea- 
Grinder, a 

tool 
of the 
y might go to larger 
expert 
ymbined in making 
ill maintain its 
period of daily use. 


Model 6-1 Surface 
machine de- 
wide range 


+ ] 
aterials and 


ac- 


1] } 
Schultz, will be a dis- 


h nd accessories in- 
I ine and turret lathe 
1 chucks, Booth No. 
T-4-3 
+ 


Automatic Gear Chamfering 


ial Engineering will 
Master” gear bur- 
machines. Designed 
root of 
internal 
tnese machines re- 


ies and the 


Nai and 


Location is auto- 
achine runs continu- 

0 T-4-186 


Visit Us at 
Booth 1164 
at the A.S.T.E. 
Exposition 


For further information, use Reader Service Card, 


All-steel laminated top plate construc 


tion. Pieces held firmly to extreme 
edges of chuck. Moisture-proof con 
struction. Dependable shock-proof 
electrical circuit. All parts easily main 
tained or replaced. Three types, wide 
range of sizes to meet your require 
ments. Get the facts today—write De 


partment TEC-40. 


Permits you to take full advantage 


of magnetic chucking for brass, 
aluminum, fibre, plastics, etc.— 
whether regular or irregular in 
shape. Cuts set-up time, cuts 
costs. Write Department TEV-40 
for full details 


*Patented 


HAaucheit MAGNA-LOCK CORPORATION 


Magnetic Chucks and Devices 
BIG RAPIDS, MICHIGAN, U. S. A. 
Indicate A-4-115-1 
129-130. 115 


See pages 


— 

i 3 

| for holding ‘fon-magnetic — 
> materials on your chuck 


Coordinators by Benzon plied to the “Coordinator Method” sufficiently accurate, 


developed by Benzon Machin - for inaccuracies. Visit 
The basic idea of making records on y e Com ace No 
pany. or this interesting disp] 
cylinders and putting them on a ma- hi 
chine to reproduce sound is broadly ap- pap 
tools to provide a method for positioning 
ae aaagn to cutting tools, their Gages by Moore P roduc 
oordinators, when geared to the trav- Exhibited by Moore duct 
erse screws, reproduce measurements “tess, 
pany will be a Pneumatic Relay ¢ 
which have been recorded on micro- 
with air-electric swit and 
patterns—that is, records. id 
4 equipment requiring accurate hae 
The coordinators—shown mounted 
speed operation. This relay is yea 
just ahead of the traverse hand wheels— bers = Use 
the Moore automatic air gage 
are mechano-electrical devices, without 


complicated circuits or electronics. The 
records are made on a small portable 
unit. A complete pattern of hole loca- 
tions can be recorded simply and quick- 


ly, and when the traverse screws are not 
FORTY YEARS OF FINE TOOLS 
New Automatic 
CAM FIXTURE} ~ ~~ 
SUPPLY 
and D he | LL J IG A number of these relays ha 
used in connection with Moore air ¢ 
to operate signal lights and 
LO C K mechanisms. When used wit! 
| magnification type Moore pn 
| comparator gage—0.0004 in 
Siewek feels that the application of = commer 
this new lock to the complete jig line -: ay will ste a rg ug 
rw « ae x , advances jig construction and jig effi- | Gimension change sald to be ass 
NEW SIEW EK CAM FIXTURE ciency years ahead of this industry. | two millionths of an inch 
AND DRILL JIG LOCK Economical and requiring practically Tests on repeating accurac 
no replacement in jigs—the new lock | shown that this relay operates 
is the greatest improvement you can 814 million cycles, with a de\ 
make in your tool program. only 2 to 4 millionths. Space N 
T-4-119 
TYPE “C” JIGS Hydraulic Motors 
Size range from 3”x3%”" Hydraulic motors will be exhi 
| Gerotor May Corporation. These 
minimum and 2%” to which provide an efficient 
14” maximum. 
| converting hydraulic pov 


power, are offered in sizes up to® 


4 POST DRILL JIG 
Size range inside posts for width of 
material is from 3%" to 12%” with 
minimum openings of 2%" to 6%” 
and a maximum of 3%" to 8%”. 


STYLES & SIZES 


Drill Jigs 13 styles 161 sizes x 

Fixture Clamps 14 styles 73 sizes | { * 
Fixture Details I5styles 156 sizes 


Siewek is the only manufacturer of a complete " 


line of Drill Jigs both Spring and Rack and 
Pinion type—Fixture Clamps and Fixture De- 


tails. Immediate delivery. 
Visit the Siewek Booth at the Write for your copy of our new horsepower characterist reer 
ASTE Show—Booth 2 output is proportional t 
: as long as the operati! essurt 


| Having flat torque variable 


SIEWEK TOOL CO. maine constant, Speed ont 


rotation can be easily an 


sily ar 
, trolled. Shown with oth« why 
2860 East Grand Blvd. Detroit 2. Michigan 
T-4-134 


Indicate A-4-116-1 
For further information, use Reader Service Card. See pages 129-130. The To Engine 


« CUT- OFF-» 
sit “ 
~ It 
\ 
| 
< 
| a 
i 


heck tup work 
“toc 4 


Saws 


weket”’ 


t in metal — 
blade 
performance de- 
nes flexibility and 

abuse, reduces 
shattering. 


Rocket power 


imizes 
blade sizes. Fea- 
W urnes Co., Inc., space 


T-4-96 
lool Holder 


ny will feature the 
er, which is said to 
holders. 
left- 
tool, or at any angle 
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all time 
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1 right-hand, 
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Du- Matic Drill Head 

t time at the ASTE 
Dumore Du-matic 
» for drilling what 
has done for driv- 
duction drilling of 
Du-matic is actually 
id rotary air com- 
armature 
chuck, 
tor supplies power 


m No. 80 to No. 15 


the same 


a Jacobs 


1 compressor de- 
drill 
and the 
accurate control of 

ind drill feed for all 

from soft plastics to 

teels. Machine can be connected 
t automatic cycling 

emi-aut operation. Booth No. 


ned power for 


pressure, 
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HORN PRESS 
Adjustable bed 
wide range of die space. 


provides 


ete easily removed for 
orning dies or special 
OBI PRESS applications. DEEP THROAT 


A rugged Open Back 
Inclinable Press de- 
signed for efficient low 
cost production. 


OFFERS 
CONTINUOUS ACTION 


plus 


VARIABLE SPEED 


from 30 to 200 strokes per minute 


WRITE FOR DETAILS 


Can fabricate large 
pieces and jobs requir- 
ing more working space 
due to throat depth. 


for high speed DIE-LESS DUPLICATING 


The new Di-Acro POWERSHEAR 
has remarkable speed and accuracy 
for the production of small parts. 


1. CONTINUOUS SHEARING ACTION 
no clutch to engage! Feeding speed 
determines shearing speed 

2. VARIABLE SPEED cycle quickly 
set for each shearing operation. 

3. EASE OF OPERATION fatigue is 
reduced, production soars. 

4. “SINGLE STROKE" SHEARING 
non-repeating safety clutch for jobs 
not adaptable to continuous shearing. 


r = 


For further information, use Reader Service Card. See 


ONEIL-IRWIN Co. 


375 8th Avenue, LAKE CITY, MINN. 


Any plant doing en speed precision shearing on 
smaller parts cannot afford to be without the 
DI-ACRO POWE RSHE AR. Available in 12” and 
24" shearing widths, capacity 16 gauge sheet steel 


Also standard model 


DOES PRECISION WORK ON ALL SHEARABLE MATERIALS 


MICA SILVER CHROME MOLY 
PLASTICS MAGNESIUM LEADED BRASS 

BIMETALS COPPER STAINLESS STEEL Pronounced 
FIBRE ALUMINUM and Many "'DIE-ACK-RO"’ 
LEATHER SILICON STEEL Other Materials 


See Di-Acro Exhibit Booth 316 
Tool Engineers’ Industrial Exposition 
Philadelphia, Pa., April 10-14 


Send For 40-Pege 
"DIE-LESS” DUPLICATING 
Cotelog 


Indicate A-4-117-2 
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FFICIENT—LOW COST PRODUCTION 

| SERVICE MACHINE — ‘ 
g 
Indicate A-4-117-1 a 
New ile 24 a» * * 
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precision and time-saving are of para- 
mount importance. Advantages include 
positive drive, quick change of work, 
guaranteed concentricity and the eli- 
mination of arbor pressing and collet- 
ing. 

Made for use on 


Expanding Mandrels 


The Champion precision expanding 
mandrel, by Western Tool & Mfg. Co., 
is designed for use on any job where 


lathes, shapers, 
planers, grinders and milling machines, 
this expanding mandrel is said to be 
entirely novel in principle. It is made 
in two parts from oil-hardened tool 
steel. The sleeve moves on the arbor 
to provide a range of only 0.010 in., thus 
assuring extreme accuracy. It closes at 
0.003 in. under and opens at 0.007 in. 
over nominal size with a positive stop 
on the arbor to prevent overstrain of 


RED-E LIVE CENTERS 


. .. Like this 600 pound giant 
that incorporates seven sets 
of bearings, including shock 
absorbing mechanism that 
assures protection for the 
load carried — built for a 
200,000 pound turbine rotor 
shaft: will meet your 
every conceivable spe- 
cial application. 


Effective cost reduc. 
tion performance 
can only result when 
your Ball Bearing Center 
is engineered to conform 
with your specific needs. 


«Before you buy—send for the RED-E Tool 
“7 Points of Superiority’ Chart. Let 
RED-E give you detailed specifications 
and prices for the Center certified for 
your job. 


CENTER of Information 
BOOTH 304 
Convention Hall, Phila. 


CENTER SPECIALISTS SINCE 


RED-E-TOOLS 


1908 


THE READY TOOL COMPANY 
550 Iranistan Ave., Bridgeport 5, Conn. 


Indicate A-4-118-1 


For further information, use Reader Service Card. See pages 129-130. 
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Balancing Too! 
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ASTE Exposition, sp N 
contain the latest ve 
cision Dynamic Balar 
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WHEN ACCURACY COUNTS..- 


Contact SCHERR J 


*OPTICAL pe 


*HORIZONTS STAGE: NO CLAMPS NEEDED 


*COMFORTAB 
mICROMET LE INCLINED SCREEN 


RC ROSS SLIDE ADJUSTMENTS 


GEO. SCHERR CO., INC 
6 tte St 
TOOL ENGINEERS 


Indicate A-4-119-1 


Conveyor Lubricators 


Cox Engineering & Sales Co.. space 
No. 203, will exhibit the Freiman auto- 
matic rolley onveyo! subricators, t 
which actuated by the m ng con ol 0 


ie? 
wheels. The hubs of the passing pulle 
engage » guide ci th UuMping 
units and thereby cause rotation of the | : 


lubricator head. During the rotation, the 


pumping units are forced inward and it . 
measured amounts of grease are forced _ 


into the fittings at the ends of the whes 


30 % 


MORE ENDURANCE 


28% 


MORE STRAIGHT CUTS 


Hydraulic cylinders mounted on each 
head are operated when the pumpin 


unit is directly opposite a 


ng a quicK movement ol 


unit. The lubricator will handle all xX 

iypes of greases or oils and will lubri- 

cate any conveyor where wheels are 8 \ MORE SPEED 


in. or more apart 
Also shown will be the Freiman Pow- 


er-Flare, a portable power unit designed 


wits TODAY’S 
MILFORD 


ALL-HARD 
REZISTOR 


HACK SAW BLADES 


Recognized for years as top 
rformers, MILFORD All-Hard 
REZISTORS are even better to 


11 
to flare all types of tubing, especially 
for hud? 1] rvice ror ; 9 
tor hydraulic service irom 8 


in. O.D. in any wall thicknesses. May 
be used for all types of fittings. T-4-151 


Diamond Tools 
The Cleveland Industrial Tool Corp- 


oration will exhibit their line of Citco 
Severe break-down tests, 


solid diamond tools, also, the Citco Hy- cted under identical cut 
draulic Diamond Turner The « xhibit ’ conditions, show today's 

A Power REZISTORS have 30% 
wl feature a . inge oI applicatlor more endurance, deliver 28% 
and uses for llamonda tools and acces- more straight cuts, and are 5% 


faster than previous REZISTORS 


M.2 high speed steel, a new de- 


sories. Booth No, 15 T-4-151A 


velopment in metallurgy en- 


40151734 GuvH TW 


ox ables REZISTORS to withstand 
Catalog by Size Control “a friction of high aneed euttine — 
~~ adds hours to the blade’'s life 
* Specify these longer-lived time 
saving, money-saving MILFORD 
oo blades. Select Industrial Dis 
VF uw tributors can serve you from 
stock 
4 This booklet 
tells you more 
Get your copy, 
and literature 
Size Control Company Wlll Nave its on the complete 
latest No. 50 catalog on reversible plai: MILFORD Dis- 
and thread plug gages, centerless lap- tributor today 
1, 1: { Or, write direct 
ping machines, and a complete line ol to the factory 
tungsten carbide ana nort e gages. Ih ee 
itlo oO e econon I e reve 
THE HENRY G. THOMPSON & SON CO. 
offer the additional eco! ly of | Saw Specialists Exclusively For Over 70 Years 
earing tungsten carbide and norbide 
NEW HAVEN 5, CONNECTICUT, U.S.A. 
materials. Additional features of root 
relief on n or ring hread ymeter 
in set plugs ited 17 MILFORD Revictor 
Hack Saw 
ppe gages with chip groove = 
iLSO ped Be 1 No 114 


T-4-174 SOLD THROUGH SELECT INDUSTRIAL DISTRIBUTORS 


Indicate A-4-119-2 
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Rotary File Set, 


ROUGH 1009 
Surfaces 
smoon You Can 
Surfaces ] Measure Them 


SHORT 
Surfaces __] > A L L 

LONG 4 ith th will show the eight mo pu 7 
Surfaces c ‘ wi e and sizes of both Martindale By 

hand-cut Files, both off conver 
36” OR moss ly boxed as “Utility Se Show 
booth No. 1147. Tet. 

HARD-TO-REACH 


Surfaces In the Shop—in Ampco Metals & Alloys | 
j In keeping with the 
FA : Definite Microinch Units theme of the Tool Engineers Indy ’ 


Exposition, Ampco Metal, In 4 
INTERNAL, TAPERED | (Millionths of an Inch) stress the economies that can be aphis 4 
7 ed through the proper selection ar i 
and CIRCULAR Surfaces plication of Ampco metal in its var 
grades. 
To emphasize these economies : 
The Profilometer measures the roughness of nearly all surfaces | = — dies . pul 
xrade 24 Ampco Metal g wit! 
produced by sizing and finishing operations—quickly, depend- formed and drawn on these dies. T 
ably, in the shop, in microinches r.m.s. | ee 


from Grade 18 alloys, 
wear strips made from Grade 21 
It eliminates uncertainties and differences of opinion common co metals. 
In addition, Ampco Metal 
typical examples of sar 


to “human” inspection methods; for it is a direct-reading instru- 


ment, as definite as a dial gage. It saves time; for it is the fastest castings, extruded holl 
stock, rolled sheet an 
means of getting roughness ratings. And with many common are and resistance wi 


Booth No. 1131. 
surfaces—such as small holes, recesses, deep bores, narrow bosses, 


and where circular tracing is required—it provides the only means 


Toolgraph Chart 
for obtaining roughness ratings. 


This fast and definite roughness measurement permits closer 
control of both product quality and production operations, with 
substantial savings in time and cost—on practically any part. 


NEW FREE BULLETIN 


gives the working range of the com- 
plete line of equipment, and shows 
typical applications. To see how the 
Profilometer meets YOUR needs, 
write for Bulletin L-11! 


SEE THE PROFILOMETER IN USE 
at Booth 233, ASTE Industrial Exposition, Phila- 
delphia—or arrange for a demonstration in your plant. 


The exhibit by Illinois Tool Wor 
will include the Toolgraj t 
duced by the Illinois ho 


» and recorder. This chart 
) Profilometer is a registered trade name. record showing the exa 


each tooth on a hob i 
lati 
other teeth and in rela 


PHYSICISTS RESEARCH COMPANY 


reveals the pattern, as ¥ 


Instrument Manufacturers of 
the tables of indicator Ae 
ANN ARBOR 10, MICHIGAN supplied with 
400. 


Indicate A-4-120-1 
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Grinder 


the 
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wheel 
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Versatile Work Holder 


: assy Tool mpany, booth No. 556, 
4 meers a Work Holder designed to pro- 
4 lathes, 


setups on 


lers, jig bore milling machines 


niversal tap guide 


presses or as an 


With it, 


press 


work can 


and without 


l can be re- 


ne aril 
ide inserted and 
rately. In the same 
be inserted in a 
ed under 


pow er. 


“Standard” Die Sets perfor mance on the job All “Standard” 

Die Set plates are now stress relieved 

Standard Die Set Manufacturers, Inc.., before finishing, producing a more uni- 
announce lately adopted manufacturing form material that can be more readily 
refinements which contribute to the drilled, tappe nilled. All holes 
quality of “Standard” Die Sets, such as are bored to insure uniformity of the 
illustrated, and further improve their hole centers and fi ntact with posts 


On 


f 


* Increased collet 


capacity 


* More power to 


cutting point 


* Zero Precision ta- 


per roller bearings 


— more 


speed. 


longer life, ex- 


treme 


accuracy. 


greatest uniformity in 


thickness range to which punch and die 
holders are made, and further providing 


A complete line 


be on ex 


Deep freezes of posts and bush 
to assembly This relieves 
pern posts be 
illel t each other and i 
le All cast sets 


with GC Type 


tensile and shear strengths of 


of St 
No 


hibit in 926 


space 


Small Machine Tools 
that cover large 
production areas 


Inexpensive to buy. 


light. 


improved 


spat 


saving, fast and easy to 


these 
ools 


embody new engineering 


gives them increased capacity for size. 


Scientific 


rigidity and stamina without 


someness. 


are 


density wit 


lings prior 
and 
assembled par- 


ain. 


90 deg to face 


40,000 lbs 
andard die sets will 
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distribution of mass has given 
cumber- 


Here is a new development in profu- 


able 
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produc lion 
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a way 


hour at a lower cost 
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Write 


for catalog. 


to obtain more 
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SHELDON MACHINE 


Manufacturers ¢ 


4229 N. 


>f Sheldon 
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Shell-Type Keamer 
The Staples Tool Company, will ex- 
hibit a complete line of Staples circular 
and single point carbide-tipped metal 


display of the newly developed Staples 
carbide-tipped shell type Expansion 
Reamers—illustrated—which, to com- 
pensate for tool wear, is expanded by 
driving the shell up the tapered arbor. 


ran 
Pools by Pratt & Whit, 
Pratt & Whitney 
Bement-Pond Co 


ooths at the ASTI 


cutting tools at the ASTE Industrial 
Uniform parallel expansion the full elphia. In space N 
Exhibition, space No. 745. One of the . nlaved a complet 
flute length is maintained, permitting played a complet 
features of the Staples’ exhibit will be a : ting tools and nreci 
adjustment of the tool diameter to a ting tools and precis 


spot among the latt 
W Model F Air-O-] 


illustrated—and 


stated 0.0001 in. accuracy. 


Metal Working 
Metal-Working, published by the Sut- 
ton Publishing Co., Inc., is a publication 
serving the metal-working field Get 
better acquainted with this magazine 
in booth No. 558. T-4-77A 


DEMONSTRATING AT THE SHOW 
STONE METAL CUT-OFF 


CUTS ALL METALS 


~ IN SECONDS CUTTING 

FERROUS 

+ AND 

NON-FERROUS 
In space No. 652 w 

° METALS latest in Kellerflex ‘ 

Pe 

chines and the Diaf S, 

attachment which 


IN grinding wheels to 


BOOTH As an added attractior 


106 will have a miniature 


automatically operate 


¢ cro Timer, a remote 

vice that directs, cla 
BRING IN YOUR SAMPLES most anything produ 
to be cut in seconds. 3” angle iron—8 seconds, 2” —— 
round cold rolled—7 seconds, 1” tool steel—5 seconds, 


2” 0.D. steel tubing—5 seconds. Non-ferrous metals Speed Lathes by Schauer 
cut at even faster speeds with steel saws. Schone Mie Con ' 


POSITIVE DRIVE will exhibit a_ lin 
Geared-in-head induction-type motor—high constant torque 
—faster cutting—increased wheel life. 

@ EASE OF OPERATION 4800 rmp. The lathe 
The excellent balance of machine head is accomplished vacuum holding fixt 
through spring load control rather than counterbalancing collet types. I 
weights. 

@ SELF-CENTERING VISE 
A fast-acting, self-centering vise, mounted on a quickly ad- 
justed swivel plate calibrated in degrees, provides for a 
speedy change to any desired angle up to 45 degrees. V-Block 
jaws available for cutting rods and tubing. 

@ OPERATOR'S SAFETY 
Lower work level, waist high, cuts down operator resistance 


Form and Cut-off Too! 


because safety factors combined with ease of operation . ; 
result in less operator fatigue. 
@ FLEXIBILITY 
Cuts a greater range of grades, sizes, shapes and angles in ; 
all ferrous and non-ferrous metals using abrasive wheels ‘ 
and steel saw blades. 
STONE If you miss demonstra- Arthur 
MACHINERY CO., INC. tion send samples to line of circular fort 
300 Favette Street Manlius. They will be made either of solid 
MANLIUS, N. Y. returned showing cut for requirements 
ting time and finish ob These cutters featuré 
A\GM SP ret 
forms, and guaral 
Booth No. 229 
Indicate A-4-122-1 
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For further information, use 


Slotting Cutter 
Lovejoy Tool Company, Inc 
ture their Type “S” 


tung cutter in 


, will fea- 
blade siot- 
ASTE Show 


inserted 


t the 


action a 


maker to em- 
itting” points 


nserte ides are the inex- 


pensive carbide blanks made 


inufacturers 
held by 


wedge, making them easily ad- 


1 
ink nechanically 


inexpensive 
ihe standard sizes range 
with 12 


x lin 


dia \ in. wide 
wide, 
number of 
nstruction of these 
ify them as cost 
dauction tools Space No. 646 


T-4-160 


SPECIAL 
FIXTURES 
MICROMETERS 

SNAP GAGES 


JOHANSSON 
INDICATOR and MIKROKATOR 
GAGES 


AS DEPENDABLE AS JOHANSSON GAGE BLOCKS 
For all Internal and External Checking 


THE JOHANSSON INTERNAL INDICA- 
TOR GAGE is a reliable precision indicator 
especially designed for rapid, convenient and 
accurate measurement of internal diameters. 
Variations of as little as 0.00005” in size, out- 
of-round, and taper of bores can be quickly 
determined. Hundreds are in daily use on 
production lines and in inspection departments 
of innumerable applications where close limits 
in size, roundness and straightness of bore are 
of prime importance. It can be set to any 
required size direct from Johansson Gage 


Blocks or Master Ring. 


SWEDISH GAGE CO. OF AMERICA 


JOHANSSON MIKROKATOR GAGE 
amplifier) assures positive, dependable, re- 
peat readings . Pointer responds instantly 
to slightest movement of measuring tip with 
out swinging past true reading. No waiting 
for pointer to come to rest. Effects of vibra 
tion negligible owing to light weight and ab 
sence of inertia. No racks, gears, levers, lag 
or back lash. No electrical connection. Com 
plete assembly of instrument and stand light 
enough to be easily carried to different lo 
cations in shops. Graduated—.0001 to 
000002”; .01 to .0001 mm 


THE 


ALPINE AVE., DETROIT4, MICH. 


E. JOHANSSON GAGE CO 


Reader 


Service 


Card, 


See pages 


A DIVISION 


Indicate A-4-123-1 
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Inspection Too!. by 
The Bausch & Lon 
| pany announces that 
a a 3 in. Thickness Ga 


Show, space No. 407 


nti 


an inch, the instrumer 
| extremely accurate, ray 
duction speeds. 


Readings are taken f1 
ing screen on which 1gni 
of the scales are shown. Ths 
shows a vertical scale reading { 

, dredths and a horizo nte 

scale reading directly in one t 

te sandth of an inch. 

In addition, B&L will exhibit 
maker’s microscope, Para-Plané 
contour measuring pro 
microscopes, stereoscopic \ 

“8 microscopes, wide field tubes 
ays ae microscopes, and a work sho; 
_ Thousands of progressive engineers have solved this projector. 
ra by application of the Precision Series A Ball 


aS 


The low-cost Commercial Grade Series Bhbearingis _ The “Springmaster 
_- now added to the Ball Bushing line and offered to _ 
original equipment manufacturers. This ball bearing 
has been developed for support of linear motions in 
competitively priced, volume produced products where _ 
super precision is not essential. Alert designers can _ 
now make tremendous improvements in their products | 
_ by using Ball Bushings on guide rods, reciprocating 
shafts, push-pull actions, or for support of any me- 
_chanism that is moved or shifted in a straight line. 
Competition is returning. engineering 
_ canbe important to you! 


ELIMINATE BINDING AND CHATTER 
© SOLVES SLIDING LUBRICATION PROBLEMS 
LASTING ALIGNMENT 

LOW MAINTENANCE 

— LIFE 


The Cycloid Corporat 
strate the Springmaste! 
verts a drill press into a! 
making machine. Mount 
press of 1% in. capacity 
from 6 ga. to 28 ga. wir 


_ PROGRESSIVE MANUFACTURERS USE BALL BUSHINGS — 


MAJOR IMPROVEMENT AT A MINOR COST 
| varied while the ma 
Booth No. 23. 


Indicate A-4-124-1 
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Steel Company’s Model N2C-25 
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ace No. 234. This 

faster etal to metal, or to 


means of 
hes f ed from a continuous 
As the wire punches 
e-punching or drill- 

s obviates matching 

parts as well as the 

pection. This machine 

ime saver in fasten- 
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ils, by 


Bench Gage by Bryant 


DI king Grinder Com- 
the Bryant No, 11 
for quality control 

irate checking and 
and externally 

sers will find savings 
for inspection and, 
materials. 
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Whiteprinting Equipment 


In booth No. 801 will be demonstraie<, 
continuously, five various sized Bru: 
ing Whiteprinters, including the Volu- 
Model 93 This white- 
printing equipment, by Charles Brun- 
Company, wide 


matic illustrated 


ing will produce a 


variety of direct positive Bruning 


any tool, engineering 


from 


or line drawing as well as from any- 
thing written, printed or typed on 
translucent paper, cloth or film. They 


will also produce direct copies of any 
opaque or two-sided 


subjects. In addi- 


several popular Bruning drafting 


tion, 
supply items will be exhibited in actual 
T-4-13 


use 


3-minute set-up 


On any boring bar up to 5"... or on any surface plate . . . with the versatile 


Tumico Post Gage 


IN THE 
TOOL ROOM 


This convenient Post Gage can be set 
up anywhere in 3 minutes or less. It is 
instantly adjustable from 0 to 4”, for 
setting cutting tools in boring bars, or 
for measuring from any surface plate. 
Set-up is made by inserting setting 
standards in the hollow post. Pictures 
above show ingeniously designed base, 
which permits use of clamps in three 
sizes for securing the base on boring 


UMIC 


SEATTLE «© LOS ANGELES + DENVER + DALLAS + CHICAGO + MINNEAPOLIS 
KANSAS CITY « DETROIT « ATLANTA + NEW YORK + TORONTO, CANADA 
EXPORT OFFICE CHICAGO 


IN 
INSPECTION 


} 
f 
< 


ON = 
BORING 
BAR 


bars up to 5 
that 
either side of the base without changing 


The post will swing so 
measurement can be taken on 
the measurement reading or the clamped 
position. This gage takes the guess work 
out of tool setting 
itself to 


ind readily adapts 


many other tool room and 


inspection functions. 


Tool Engineer's 


INDUSTRIAL 
EXPOSITION 


Philadelphia, Pa. 
April 10-14 
Visit Our Display No. 720 


Indicate A-4-125-1 
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Kennamatic Tools the many types to be displayed by Ken- Boosters and \ alye 
. nametal, are available in all styles of . 
Kennametal, Inc., will highlight the K ati ¥ ae tal Exhibited by Racine 7 
improved Kennamatic tools which em- 


Company, space No 
Racine Pressure Boost: 
5 ratios, this unit boosts i 
sures up to 5000 psi. wit 
of horsepower over 

operate the pump sup} he i 
flow of oil. It can be wv with oi 
constant or variable vo 


body the features of solid, vertically- angular inserts. Space No. 914. T-4-137 
positioned, mechanically-held, index- 
able Kennametal inserts. These tools 
have solid heat treated alloy steel shanks 

not split for clamping as heretofore— 
that resist deflection under heavy cut- 
ting loads. 

The solid backing in direction of cut- 
ting forces insures more accurate index- 
ing of insert, while a broached hole for 
fully enclosed inserts gives greater 
strength and rigidity. These tools, among 


Also exhibited will be balance 
sleeve-type valves for operati 
sures of 1500 psi. Available 
panel mounted designs { 
trical or hydraulic operat 
trol. T-4-1% 


HOW? You place the Vulcanaire quickly in the spindle 
of your jig borer or mill. 


NOW! You can locate—finish grind holes in hardened Gear Sound Tester 
steel to “tenths” at controlled speeds up to 65,000 
R.P.M....grind dowel holes—square with a ground 
base... move location of holes in hardened steel 
blocks... grind interchangeable holes in hardened 
sections... grind .032 to Ye” holes with diamond im- 
pregnated laps... grind contours and relief with tung- 
sten carbide burrs... grind radii in die sections... 
grind contours in gages... jig grind large and awk- 
wardly shaped components... eliminate jig bushings 
in tools where close spacing is essential. 


The function of the “Red Ring 
Sound Tester, to be sh 
hibit of the National Broach & M 
Company, is to study ge 
| causes but especially to 
| which, due to accumulated err 
prove objectionably no 
Correcting such gears before 
| assembled saves the time 
| 


quired, to tear down the 
The machine illustrate 


PRECISION! Jig ground requirements are being de- 
signed into tools by the most enlightened engineering 
departments... Jig ground the hardened die, stripper | in booth No. 601, is built 
plate, and die holder all fit together... uniform clear- | ternal and internal g and 
ance means longer runs. | pecially suitable for pl 

| 


COMPLETE SYSTEM INCLUDES 


semblies such as those used i 
matic transmissions 
It is built in two sizes, one to a 
|} modate gears up to 14 
and the other for gears up to 2 
Tests can be run at four s 
direction and the gears under t 
be loaded by means of 
It can be equipped for 


ADVANTAGES! The investment is less than for many 
Jig Boring accessories such as a rotary table... the 
Vulcanaire can be put on and taken from the machine 
in a few seconds...the Vulcanaire is completely 
portable (all accessories are platform mounted) .. 
the system can be used between several machines of 
various capacities...employing both the 10,000 and 
20,000 series, components with various sized holes 
from the very smallest to 4” in diameter can be Jig 
Ground ...the average Jig Borer operator becomes 


proficient at Jig Grinding after very little experience. speed loading 7 : 

TOPS IN PRECISION!...the Vulcanaire is precision DUST ELIMINATION 

built throughout and is constructed of alloy and tool FOR JIG BORERS OR MILLS 


steel. Super precision bearings, preloaded with our 
special fixtures are used, with all traces of radial and 
end clearances removed, resulting in Vulcanaire Jig 
Grinding to “tenths”. 


a 
For quotation and literature please 
mention machine tool posed 
BUILT BY TOOLMAKERS 
FOR TOOLMAKERS 


Wulean Tool Company See us at A.S.T.E. 


show, Philadelphia 


Indicate A-4-126-1 


126 For further information, use Reader Service Card. See pages 129-130, The To agi” 


Lower cost Jig Grinding 4 
| 
| 


Portabl: pe Threader 


= ers Tool Company 
| portable pipe 
Yo. 165—designed to 
t i} to 2 inches. A power 
lrive in. electric drill 
a 26 lbs., this pipe 
4 portable for bring- 
# ork. Furnished with 
} isers. Booth No. 1047. 
r-4-183 
Profile Surface Grinder STUB SCREW 
ADJUSTABLE MACHINE REAMERS 
a profile surface REAMERS 
7 Division of Air- 
} \ Corporation, incor- 
r I wheel dresser w hich 
bermits dre f wheels directly from 
inding either ex- 
q ortions of dies, tools LEFT AND RIGHT 
HAND SPIRAL 
REAMERS SHELL REAMERS 
STRAIGHT FLUTE JOBBER 
REAMERS REAMERS 
CARBIDE FULL-LENGTH 
FLUTE REAMERS 
Rely on the famous W-S complete line of carbide reamers 
—tried and proved for 15 years—to improve production 
\ at LOWER COST! Complete range of sizes . wide 
‘. selection of styles . . . straight or taper shanks of hardened 
steel. Quick delivery on standard reamers with special di- 
ameters and tolerances. Make your next reamer order a W-S 
order . . . see your Wendt-Sonis distributor. 
Determines and horsepower for cu 
E steel, ferrous, non-ferro and non-n c mater 
Write today: WENDT- SONIS COMP ANY Hannibal, 
; Missouri — 580 North Prairie Avenue, Hawthorn 
4 Calif., 549 West Randolph, Chicago, Ill. Ware 
q ies a means of cor- housing Facilities Eastern Carbide Corp., 909 
. profile follower = Main St., New Rochelle, N. Y 
J tly with the con- 
oint, regardless 
tion from symmetry. 
J f the tracer nose 
as 1s necessary 
q ‘ f the tool to final 
. hich is said to split 
plicable for general 
heavy rough cuts, 
; in space No. 1122. 
r-4-100 
Indicate A-4-127-1 
: For further information, use Reader Service Card. See pages 129-130. 127 


 WENDT-Ssonis q 


Safety Drill Press Vise 
Shown in improved form for the first 
time at the ASTE Show, booth No. 1152, 
will be the Universal Safety Drill Press 
Vise with column adapter, by the Uni- 
versal Vise & Tool Co. 


Designed to fasten to the column of 
a drill press, these vises can be left 
free to swing to any spot on the table 


for miscellaneous drilling, or, they can 
be rigidly secured to the column for 
production drilling. When desired, the 
entire unit can be swung clear of the 
table, or, the vise may be detached for 
use on other equipment. 

The vise has full 6 in. jaw opening, 
with jaws 1% in. deep x 4 in. wide. 
Action is by means of a quick-acting 
position lock that operates with a turn 
of the handle. The column adapters, 
which provide against accidents when 
drilling, are adjustable from 15% to 4 in. 


column diameters. T-4-16 


Wr 


like 


for precision 


grinding, turning and milling 


CHAMPION 


Horizontal Milli, 

Shown by Index M 
booth No. 1115, will] 
Index plain horizontal 
Rugged and accurate. 
low maintenance cost 
fice of versatility, its 
in. table brings it clos: 
of the light No. 2. 


Among features of 
micrometer dials, an en 
screw and a novel fac 
for the spindle 
rigidity is enhanced by 
head support arm. 


mecnanisn 


Hi-Pressure Lubricant 


“Molykote”, an 
pressure lubricant said to 
lubricating properties at 
sures exceeding the 


extreme 


metals, and therefore finds i 


use for the lubrication 
and dies, will be exhibit 
Alpha Corporation, spac« 


Precision Expanding Mandrel 


Entirely new in principle, this positive drive, quick change work mandrel 
cuts handling time . . . guarantees concentricity . . . eliminates arbor 
pressing and colleting. Ideal for use on any job where precision and time- 
saving are of utmost importance. 


lubricating qualities of Molykote 
vents metal pick-up and i 
and die life. 


reases | 


T-4-l1A 


Flexible Shaft Tools 
Milton Equipment Company 
demonstrate the Wycofle» 
high-speed grinder, a lis 
which may be convenie 
from a hook or, for gré 
from the user’s belt. A 
be other flexible shaft 
accessory tools. Booth N 


Lower cost production is assured with faster work, fewer rejects and less 
tool cost. Arbor is built for heavy loads. Sleeve has range of .010”. 
Closes at .003” under and opens at .007” over nominal size. Positive stop 
at maximum size prevents overstrain. Holds tolerances of less than .0001” 
run out. 


Standard sizes from '," through 3” diameter, graduated by \\,”, fit your 


machine. Special sizes made on order. Write for more information with- 
out obligation. 


Expanding Mandrels 
Heavy-duty Racks 
Industrial ‘‘C’’ Clamps 
Grinder Dressers 


See our display 


BOOTH 1118 
at the ASTE SHOW 


Indicate A-4-128-1 


For further information, use Reader Service Card. See pages 129-130. 
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Bun-Oil Co., 1608 Wa 


vr’ 


pEE BOOKLETS AND CATALOGS CURRENTLY OFFERED BY MANUFACTURERS 


it Boice-‘ 
eco 


arbide Dies 


es Lincoin 


arbide Tools 


e 

q e 

Vascoloy-Kamet 
sukeg I 


lastic Extrusion 


e 


Subricant 


» nal 
a a 


MPrecision Facilities 


atr 


q 

aq 

me the trade Acme 

St., Chicago 7 

Nibs 

ne T ia 
stand 1 8 lie 


ader die bs 


Bushings 


Vail 


auses, 


led. The Hi-Shear 


escribes company’s “‘fric- 
nder, especially adapt- 

5 Specifications and 
lels available are in- 
Co., 930 Central Ave., 
L-1 


e reported by different 
ete examples of ad- 

es in illustrated booklet; 
»panies facilities for pro- 
Park Industries, Lincoln 
L-2 


« VR-440, 92 pages vis- 
s reference material on 
oducts; establishes 10 
ying selection of proper 
ed designs, new products. 
Corp., 800 Market St., 
L-3 


third edition of “Tenite 
ble 28-pages of up-to- 
equipment, choice and 
continuous extrusion 
ose acetate and cellu- 
tic). Tennessee East- 
Tenn. L-4 


costs and cure for 
in certain machine 
metal-wetting, adhesive 
ant on these problems. 
nut St., Philadelphia 3. 
L-5 


pany’s precision facil- 
planation of ability to 
il lapping, to within 
fit exact specifications 
Industrial Co., 218 N. 

L-6 


bes and lists, with spe- 
ecent additions to line 
tems—rough cored car- 
Carboloy Co., Inc., De- 

L-7 


application drawings, 
special features and ad- 
Anchor Bushing” cata- 
ring information in- 


Rivet Tool Co., Hermosa 


L-8 


Oil Purification 


Quench oil purification problems and solu- 
tions treated in two case history bulletins— 
“Oil Quenching’ and “Case History of the 
Mechanics Universal Joint Division” ; describes 
details of application and performance of in- 
stallations usel. Honan-Crane Corp., 676 Wa- 
bash Ave., Lebanon, Ind. L-9 


Motors 

Two-page folder, C-130, shows three classes 
of explosion-proof motors, emphasizing those 
made for application in hazardous locations; 
features details of corrosion-resistance protec- 
tion in motor construction. Reliance Electric & 
Engineering Co., 1088 Ivanhoe Rd., Cleveland 
10. L-10 


Rotary Feed Table 


Bulletin T-25, on mechanically and hand elec- 
trically operated rotary feed tables, gives de- 
tailed information on their use for faster feed- 
ing and lower costs. The Bellows Co., 222 W. 


Market St., Akron, Ohio. L-1l 
Perforating 
Bulletin presents, in words and pictures, 


company’s perforating method for television, 
radar and radio chassis, stamping press setup. 
Wales-Strippit Corp., 324 Payne Ave., North 
Tonawanda, N. Y. L-12 


Micrometers 

Folder describes and illustrates line of satin 
chrome micrometers for precision measuring, 
stressing recently incorporated features elimi- 
nating glare, resisting corrosion, etc., The L. 8S. 
Starrett Co., Athol, Mass. L-13 
Finishing 

Illustrated Catalog 50 covers company’s re- 
cently developed Model K series of rotary auto- 
matic finishing machines, featuring fast in- 
dexing, variable work spindle speeds and vari- 
able dwell time; includes general specifications, 
economic advantages. Hammond Machinery 


Builders, Inc., 1629 Douglas Ave., Kalamazoo. 
Mich. L-14 


Precision Boring 

Folder 31101 describes manual and hydrau- 
lically operated universal boring fixtures for 
precision boring machines, stressing flexibility ; 
construction features and specifications. Ex- 
Cell-O Corp., Detroit 82. L-15 


Spindles, Internal Grinding 

Seventy-two page Catalog No. 57 to aid user 
in selecting correct internal grinding spindle 
for given application ; indexed illustrations and 
dimensional data cover company's line. Pope 
Machinery Corp., Haverhill, Mass. L-16 


Coolant Base 


Folder describes Safco 770 compound, all-pur 


pose coolant base; lista advantages for both 
grinding and machining; ir ides recommended 
dilut chart for this water soluble product 
Swan-Finch Oil Corp., RCA Bidg., West., New 
York L-17 
Pumps 


Catalog 4900 illustrates line of oil hydraulic 
pumps and controls accompanied by deascrip- 
tion and specifications; also installation de 
tails and performance data. Vickers, Inc., 1400 
Oakman Blivd., Detroit $2. L-18 


Steel 


Leaflet describes Ry-alloy ground flat stock, 
trade name for oil hardening tool steel for 
making dies, jigs, stamps, etc.; stock 
sizes and prices listed. Joseph T. Ryerson & 
Son, Inc., Box 8000-A, Chicago 80. L-19 


tools, 


Processes 


“Products and 
panys five Major 


processes"’ describes com- 
groups—alloys and metals; 
chemicals; electrodes, carbons and batteries; 
industrial gases and carbide; and plastics 
Union Carbide and Carbon Corp., 30 E. 42nd 
St., New York 17. L-20 


Lapping 

Recent addition of 24 in. rotary lapping 
machine to company's machine tool line de- 
scribed in 4-page folder; price list included. 
Taft-Peirce Manufacturing Co., Woonsocket, 


L-21 
Carbides 
Chart of tungsten carbide manufacturers’ 


grade recommendations for chip removal, wear 
and impact applications in accordance with in 
dustry’s standardization committee Adamas 
Carbide Corp., Box 149, Harrison, N. J. L-22 


Hydraulics 


Bulletin 150 incorporates discussion of “Hy 
Power” hydraulics system, operating character 


istics and ope ting cycle, applications, en- 
gineering and specification drawing and tables. 
Hannifin Corp., 1119 So. Kilbourne Ave., Chi- 
cago 24. L-23 


Cutting Tools 


Exclusive design features and advantages 
from production stand-point outlined in catalog 
presenting description, pictures and listings 
of line of carbide-tipped cutting tools. Nelco 


Tool Co., Manchester, Conn. 
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Charts 


Easy-to-rend pressure and flow charts for air 
and hydraulic cylinders: data tables include 
theoretical cylinder thrust for various cylinder 
sizes; oil or air consumption. Miller Motor Co., 
4027 N. Kedzie Ave., Chicago 18. L-25 


Packing, Rubber 
Revised “Handbook on Synthetic Rubber 


Packinus” available as reference book for de- 
sign engineers and maintenarce men, includes 
added mater‘al on packing standardization ap- 
proved by JIC. E. F. Houghton & Co., 303 W. 
Lehigh Ave., Philadelphia 33. L-26 


Grinding and Finishing 


“Step Up Production” booklet on use of 
abrasive belts in industry offers 36 pages of 
case history examples and technical data on 
grindirg and polishing; techniques described 
for variety of materials. Minnesota Mining & 
Mfg. Co., 900 Fauquier St., St. Paul 6, Minn. 

6-27 


Die Casting 


Model 50 Cleveland universal hich pressure 
hydraulic die casting machine described in de- 
tail in illustrated folder; with spccification 
tubles. Cleveland Automatic Machine Co., Cin- 
cinnati 12. L-28 


Metalworking 


“Drawing Compounds for Metals” gives com- 
prehensive coverage of metal drawing stress- 
ing importance of drawing compounds to in- 
crease die life and giving detailed recommenda- 
tions for their selection; outlines, with draw- 
inns, cold or hot drawing operations. Penola, 
Inc., 15 W. 5lst St., New York 19. L-29 


Cutting Tools 


Recent 136-page catalog descrites company's 
standard cutting tools, many special tools plus 
containing complete broach and fixture section; 
useful information and charts pertinent to 
metalworking included. Continental Tool 
Works, div. Ex-Cello-O Corp., Detroit 32. L-30 


Threading Attachment 


Circular announcing threading attachment 
for lathes tells in words and pictures what tool 
will do. advantages ard specifications. Leh- 
mann Machine Co., Chouteau and Grand Blvd., 
St. Louis 3. L-31 


Chucks and Collets 


Folder No. 7-1 contains detail pictures, draw- 
ings and specifications of various styles of 
quick change chucks and collets with special 
section dealing with chucks for horizontal oper- 
ations; uses and possibility for speeding up 
production also discussed. Scully-Jones and 
Co., 1915 So. Rockwell St., Chicago 8. L-32 


Cages 


Line of gnges describes and illustrates gage 
line including thread plug and iing gages, con- 
centricity, pipe thread, special too'maker's 
gnuges and others; also contains section on 
charts of practical, every-day-used information. 
Cadillac Gage Co., 20316 Hoover Rd. Detroit 5. 

L-33 


Presses 


Booklet outlines recently announced pur- 
chase plars for company's line of presses: six 
methods of deferred payment plan described in 
detail with down payment, interest rates, etc., 
Stipulated. E. W. Bliss Co., Toledo 7. L-34 


Punch Presses 


Diamord Multi-Max punch press described 
and illustrated with special emphasis on con- 
struction features ard attachments; lists com- 
panies now usirg press and tells of their di- 
versified applications. Diamond Machine Tool 
Co., 3429 E. Olympic Blvd., Los Angeles 23. 

L-35 


Metal Finishing 


Brechure illustrates grinding and polishing 
equipment in use, exp'aining details and ad- 
vantages. Behr-Manning Corp., P. O. Drawer 
808, Troy, N. Y. L-36 


Shapers 


Widely illustrated Catalog N-5 shows com- 
pany’s machines in many manufacturing and 
maintenance uses; dimension and specification 
data incorporated. The Cincinnati Shaper Co., 
Hoppie, Gerrard and Elam, Cincirnati. L-37 


Ball Bearings 


Miniature radial, pivot, thrust, angu‘ar con- 
tact and special to o:der ball bearings described 
and pictured in actual size (down to 2/16 in. 
OD) in Bulletin 49; design factors and vari- 
ations, specifications and typical applications 
cited. Miniature Precision Bearings, Inc., 
Keene, N. H. L-38 


Inspection 


Advantages of contour projector for optical 
inspection of parts by comparing enlarged 
image with tolernnce chart, detailed in 8-page 
illustrated booklet; drawirgs and cut away 
view expluin operation. Industrial Optical Di- 
vision, Eastman Kodak Co., Rochester 4, N. Y. 

L-39 


Milling Machines 


M-1670. picture-book type catalog describes 
special features, cngineering points and unit 
construction of plain and duplex hydromatic 
milling machines: specificaticn and dimensional 
drawings and tables included. C.ncinnati Mill- 
ing Machine Co., Cincinnati 9. L-40 


Arbor Presses 


Bulletin No. 250 describes 
presses, available up to 
hand, foot or solenoid « 
valve; tabular drawings 
Hannifin Corp., 1120 So, 
cago 24. 


Measuring Machine 


Special features of st rd 
machine presented in deta 

cular; elaboration on ceales and 
them, and specification tablk 
cluced. Pratt & Whitney, Div. 
Pond Co., West Hartford 1. : 


Niles Bem 


onn 


Clutch and Brake 

Folder 213 shows “tornadyne 
brake unit designed to cut press 
costs, stressing advantages 


tures; large cross section 


shows parts and opcratior Clearing Migs 
Corp., 6499 W. 65th St., Ch ro 98 


Screws 


Illustrated 28-page ‘‘Sems 
line of lock washer screws 


plant personnel ordering and 


trial fasteners and holding devices 
and information to aid in meeting ex 
added. Pheoll Mfg. Co., 57 Roose 


Chicago 50. 


Meta! Patterns 


“How To Put a Crimp in Hizh-Cost Png 
tion” features variety of “cr'n 
terrs: samples of diagonal 
and horizontal patterns shows wide a 
and advantage of this line. Nickeloi 
Peru, Ill. 


Steels 


Sixteen-page bcoklet serves as dat 
and selection guide on metal 
chemical and physical properties 
carbon and alloy stcels for castings t 
quirements of standard 
tions. Dodge Steel Co., Tacony, Ph 
35. 


Welding 


Advartages of flash butt welding 
trolled techniques and typical 
tiors described in fully illustrated 
booklet; features copper, aluminun 
steel, super-strength alloys The Amer 


Welding & Mfg. Co., Warren, Ohio. 
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Pumps 


entrifugal coolant 
to J.LC. stand- 
ise of any NEMA 
it the ASTE Show 
Manufacturing 
_ 532. The photo 
.ethod of mounting 
y use of a flexible 
rmounting bracket. 


eft is a submersible 
side or top in- 


co e coolant tank and 
a tly on the bottom 
Be tank oir, The assembly 
mount on the side 
machine pedestal 
tallation. No aux- 
inict is required. The 
basse) built for various 
Ta to the driving unit 
{1 in a horizontal 
posit vertically if de- 
T-4-145 
Machine Tools 
me Shi Machine Co., Inc., will 
evelopments in pre- 
tisio tools, such as lathes, 
il Booth No. 430. 
r-4-145A 


Grinding Fixtures 


sion, Royal Oak Tool 


uM ine ( will exhibit the Royal 
xture ing chip breakers— 
— id carbide inserts 


type tools. 


i. by Royal Oak, will be the DS 
The latter tool 
thas a hand-oper- 
iS a motorized unit. 


T-4-108 


For further information, use Reader Service Card. See 


Educational Exhibit automatic contro! ol 


A series of small, 
for direct control of small cylinders, o1 lever, push itton or foot 


large cvlinders, 
will be exhibited by Hanna Engineering 


efficient pilot valves, Works. Pilot ves shown will be cam, 

r, p operated 
types, all 3-way except the foot operated 
valves, which are 4-way 


In the main, Hanna will have an edu- 


ational exhibit centers around hy- 
wulic and pneumatic cylinders and 
valves. It will consist of a series of 


scale models of cylinders as applied to 


various types of fundamental power! 


movements, on the whole a demonstra- 


tion of the unlimited ways in which 

fluid power can be applied to reducing 

production costs. Booth No. 772. 
T-4-135 


FLAME HARDENED JAW WAYS 
among new HORTON ENGINEERED chuck develop- 
ments displayed in operation at Booth 406. 


@ HORTON’S NEW “LIFE GUARD” CHUCKS | 


with protective coating for use on 
grinding and abrasive jobs. 


@ HORTON KEYLESS DRILL CHUCKS 


with exclusive, built-in releaser. 


@ HORTON ALUMINUM BODY CHUCKS 


with integral steel inserts, for jobs 
requiring high spindle speeds. 


WON'T WANT TO MIS a v4 
Scroll Combination Chucks 


Electric Power Operated Chucks 
Scroll Universal Chucks 


Independent Chucks 


Face Plate and Boring 
Mill Jaws 


SEE THIS LINE OF BETTER CHUCKS AT BOOTH 406. 


WINDSOR LOCKS e 


Indicate A-4-131-1 


pages 129-130. 131 


| | 
oo The E.HORTON & 50M Co. 


struments, among which will be fea- 
tured Leitz comparators and microscope. 
Of these instruments, the Leitz compar- 
ison microscope illustrated may be con- 
sidered typical. 

This scope is an instrument for shop 
use for comparing surface finish against 
masters that have been accepted as 
standards throughout the metal working 
industry. Because of the stereoscopic 
feature, the two images are 3-dimen- 
sional and may be compared against 
each other without a discernible divid- 
ing line. 

Other instruments to be exhibited by 
Scherr will include a counting and pro- 
jection Microscope, an optical Compara- 
tor Gage, and the Toolmaker’s Micro- 


Comparators by Scherr 
George Scherr Company, Inc., will 
have on display a line of precision in- 


WANT 
LOWER 
COSTS! 


| WANT 
FASTER 
PRODUCTION! 


Here are six of the many 


Me ways in which NELCO 
cur. Tools are meeting to-day’s 


requirements for faster 


= production at lowered 
. costs. Several are exclusive with NELCO. 


1. HEAVIER CARBIDE TIPS ON STEEL BODIES. . 
Stay sharp longer, allow greater feeds, assure more 
regrinds, cut maintenance costs. 


2. STRESS RELIEVED. . 

NELCO slash-milled design and single surface braz- 
ing eliminate grinding cracks and costly tool re- 
placement. 


3. SANDWICH BRAZED... 
NELCO cutters have a shim of nickel or other metal 
sandwich-brazed between the tool body and the tip 
to eliminate brazing strains. 


4. GREATER CHIP ROOM... 

Prevents clogging and decreases the chance for work 
overheating. Allows free flow of chips. Less power 
consumption. 


5. TRI-HELIX TOOTH DESIGN... 

NELCO Side Milling Cutters for alloy steel have the 
exclusive Tri-Helix cutting face which holds the width 
and stays sharp longer and eliminates chipping. 


6. NELCO milling cutters are copper plated for steel 
and steel alloy jobs: cadmium plated for non-ferrous, 
cast iron and plastic materials, preventing mix-ups 
and misuse of tools. 


NELCO Standard Tools are shipped promptly 
from stock. Those made to order are 

subject to quotation which will be 
sent promptly upon receipt of 
your prints and specifications 


RITE F Y of our new 

Catalog which describes and lists 

sizes and prices of all NELCO 
Standard Tools. 


‘JNELGO TOOLS 
Gon that Extra Edge in Production, Mill it with Carbide! 


NELCO TOOL CO., INC. MANCHESTER, CONN. 
Indicate A-4-132-1 


For further information, use Reader Service Card. See pages 129-130. 


scope with intermediat 
ter instrument will be 
of the Scherr exhibit, 

T-4-8 


Hard-Metal | rill I Kit 


Firth Sterling Stee] 
oration announces thi 
a Firthite drill espe 
the drilling of metals 
C hardness. 


Firth Sterling 


For example, the dri 
trate materials of a hi 
that of high speed steel] 


or the 


from 


ened steel files, 
carbide. Ground 
carbide cylinders, 
relieved for free cutting 
an excellent finish witl 


Said 


they a1 


and 


of the n 


dness 
tool kits h 


» softer 


grade 
“ 

e pointe 
na to pr i 


or drawing the temper 
being drilled. To be featured a 
other Firthite tools in booth N 


T-4-178 


Quick-Change Tools 


Beaver Tool & Engineerir 


tion will display, 
milling and 
types. 
to change tools rapidly 


operation. 
} 


These holders make 


in Sp: ace No. 4 
accurate quick-change Tool H 
boring mac! 


cost cutting tools, such as s 


milling 
milling 


inserted-blade 


plete line of 


adaptors and other borin 


machine accessories. 


Instruments by Engis 


Among the several interé 


by Engis Equipment Co 
will be the several mo 


eters or precision ang] 
trated. Also shown will 
ing heads, an optical 


rotary table, industrial 


microscopes, precision scales 4 


€ 


and Hypriz Diamond C 


accessories. 


1els 


5 9 


in tir 


with practically no loss i 
Also displayed 1 


dr 
ex 


1-4-1 


| | 
wore | id a 
“he 
‘4 » Se: 
— 
wef write be 
413 — show 


I lesigned to pro- 
+ space for efficient just have to be right depend on 
nstrated for the first eee 
dak Company, booth 
the Kodak Contour 
his optical compar- 
1434 inches of work 


by Kodak! those tough Sjeccal jobs that 


facturers of high-quality special cutting 
tools for the metal-working industry 


I 
phouse and lens, 
1905 engineers and manu- 


rk table model has 
nches in length and 


een increased from 
idvanced inspection 

y demonstrated, 
ses of application 
wide range of pre- 


ements, T-4-197 


(Automatic Air Feeds 
for punch presses, 
t welders will be 
Western Tools, Inc.., 


T-4-197A 


see 


Black Drill Units 
k Drill Units may be used in 
tups, as illustrated, 
les simultaneous- FORM-RELIEVED CUTTER 
five-section interlocking 
type,custom engineered for 
perated, with selt- milling helical pump rotors 
feed control and 
motor rotor. All 
stroke, rapid ad- 
ire made with three 


ung pline, cams, gears 
A. space No. 724 A PARTIAL List of Sfecéal 
ENGINEERED AND MANUFACTURED BY 


Representatives in major industrial centers 


a Gear Shaper Cutters Milling Cutters Chamfering Cutters 
; Herringbone Gear Cutters Broaches Rotary Gear Cutters 
Ground and Unground Tungsten Carbide Tools Circular Form Tools 
Gear and Spline Hobs = Sprocket Cutters Gang Cutters 
Master Gears Profile Form Mills Flat Form Tools 


Indicate A-4-133-1 


For further information, use Reader Service Card. See pages 129-130. 133 
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Wet Surface G ri 


Shown by Crystal Lake , 
booth No. 740, will | 
Surface Grinder, prin 
grinding of steel as 
carbide dies and gags 
and form grinding 
which is a feature of 
takes work which he: 
ground on planer ty; 


nding 


3Tin 


Heavily constructed 
such materials as Sapphir 
bide, the machine in¢ 
taper spindle bearings select 
roundness between 0.000005 | 
in. The lead screw is 15% ir 
eter and the cross fee 
in diameter, with nut 
long. Other component 
ruggedness to provide the 
precision grinding. 


ae 


You pay nothing extra for having Jarvis Tecni-Taps 
custom made. Depth and width of flutes, hardness, . . 

° Industrial steam cleaning ¢ 
hook, proper chamfer and other vital factors are will be exhibited be 
carefully determined by qualified Jarvis personnel. | gineering Company, boot! 
The result — a ground-from-the-solid Tecni-Tap | — 
that gives you the maximum in accurate, long-lived, a , 
trouble-free service Air Clamps by Sehrader 


A. Schrader & Sons wi 
Call in the Jarvis factory-trained service engineer. of push type, spring ret 


i i specifically designed 
He will gladly help you with your tapping require 
ments — show you how Jarvis custom-made Tecni- and complexity must b 
Taps can save you money and increase productivity. | imum. 


Steam Cleaning 


For additional literature, write: The Charles L. Jarvis 
Co., Middletown, Connecticut. 


Stop in at Jarvis Headquarters, Booth 807 


TAPPING ATTACHMENTS 

TECNI-TAPS and DIES 

ROTARY FILES 

FLEXIBLE SHAFTS and MACHINES | 

QUICK CHANGE CHUCKS and COLLETS | ee 


lation to strength, pow‘ 
have all working part 
plicable to jigs, fixturé 
holding devices or too 


THE CHARLES L. JARVIS CO, MIDDLETOWN IN CONNECTICUT | ‘seed cylinders for 
Indicate A-4-134-1 


134 For further information, use Reader Service Card. See pages 129-130. 
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necessary to correct for misalignment 
Rod End Bearings These rod end bearings, which will be 


cane shown in booth No. 559, are available 
ae The Heim Company will exhibit the with external and internal threads. 
Heim Unibal spherical Rod End Bear- right and left-hand. A spherical bear- 
; ings, designed for application on push- ing is also available 
] Univ: sal Cylinder pull contrels and linkages where it is 


Typical applications are on connecting 


vlinder design will rods of roll feed mechanisms, speed 
the Ortman-Miller change linkages or high-speed polish- 
MN ae, th No. 110. These : ing lathes, connecting arm on air cylin- 
q with air, water, or ders, bell crank and Pitman arm drives 
q ture simplified con- Compactness of design and their high 
q s longer wear with load capacity are said to make these 
4 bearings an ideal cost saving item for 
4 replacing more expensive and compli- 

iction permits com- cated parts T-4-2 


yws cylinders to be 

num of space; for 

M. unit with a 6-in. 

to occupy no more 

re unit of conven- 

tion of the O.M. unit 

e manufacturer to 

ite continuous duty. 

r-4-198 


STANDARDIZE DUMORE 
HANDGRINDERS 


Automatic Bar Feed 


oration will ex- 

utomatic magazine 

automatic screw 

bar stock machines. 

unit operates en- 

chanism is simple 

e quickly changed 

fferent diameter and 

Ar neered” auxiliary to 


Series 9 


turret lathes, its ee 
es are well within | 
ASTE show. Space ee 
T-4-198A | Series 3 
Sliding Fixture Setups 
ot 
novel fixture set- mpact 
XI ert tul ° inte $e 
} ight yet rugged 1g HP: 
r reminiscent of A size or price in 


z esign principle, is 


to fit every need! 1 | 
Now you can standardize on one line of 
high-speed handgrinders for your shop. 
No matter what your requirements, 


duction of pre- 
nee and instrument 


ersatile, low-cost 


dened with slid- price-wise or performance-wise, there's a 
q es. of Rouse manu- 2 precision-built Dumore to fit your needs. 

rite You save money because Dumore hand- 

ind bayo Sorte grinders are longer lived . . . require less 
RPM maintenance... stand up under produc: 

Te ; A arineerinen \ tion abuse, yet provide the smooth, vi- 


work \brationless operation necessary for effi- 

a 4 . $52 pighe? \cient work. Let us show you, in your 

prices shop, why shopmen swear by — not 
— at Dumores. Write Dept. D-43 


“RY 


Mis Our cost-cutting equipment 
Dout at Philadelphia A. S.T. E. Show 


Booth 959. Make it a must! 


Indicate A-4-135-1 
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COSTS LESS 
TO USE! 


TOPS IN 
PERFORMANCE! 


HANDLES A 
WIDE RANGE 
OF WORK! 


FLEXIBLE 
IN 
APPLICATION! 


D. A. STUART’S THREDKUT straight, or in rich 
blend, provides fine finish on tough, stringy materials 
because its high sulphur content gives it excellent anti- 
weld characteristics. 


In long dilutions THREDKUT delivers long tool life 
and outstanding performance at low cost on free cut- 
ting, high speed operations. 

THREDKUT’S exceptionally broad range of useful- 
ness makes it cost less than “cheaper” products in the 
majority of cases and often eliminates the need for 
several different types of oils. When it comes to per- 
formance on the jobs within its range, none can best 
it! Write for details and literature. 


100% of All Metal Cutting 
Jobs Can Be Done at Lower Cost with 
D. A. Stuart’s Wise Economy Plan. 


hak about rea 
co. 


2727-49 South Troy Street, Chicago 23, Illinois 


Indicate A-4-136-1 
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High-Speed Jig Grinds 


Among tools shown by zg 
Machine Tool Corp., will be ty «. 
series of the Hauser 3-S Ligh-snee! 
Grinder. This Swiss precision 
grinder is said to combine the ki; 
accuracy with exceptional oy. 
pacity. Incorporating the latest ip». 
neering design, the t is ae 
throughout against grir ling rp 
grit, thus promising years of har, 
without readjustment to ways and g 


With slide locations 
curate to 0.00015 in., and accura 
readings 0.0001 in., the machine 
grind to 5 in. maximum diameter; t 
grinding up to 3 deg. Table work 
surface is 22x1234 in., with longitudz 
and transverse travel 
respectively 16 and 10 in. Vertical tt 
of grinding spindle is 3ys in. Se 
No. 838. 


stated as a 


of table si 


Sine Fixture Key 

As the “Tools of Today” eliminat 
problems of tomorrow, so the Sine? 
ture Key by Jergens Tool Spe 
Company eliminates the shaping 
milling of key slots in fixtur 

All keys up to and incl 
in. are all on a 5g in. diameter sa 
making them interchangeable 4 
machine table. 
show how these keys cut costs I 
making of fixture and in jig ™& 
Booth No. 112, T-+5 


strations 


“Wearhide” Jig Bushing 
Accurate Bushing Company, 
No. 142, will exhibit rhide @ 
jig bushings in the standard » 


sizes. Designed for sever 
plications, these bushings have @™ 
resistant coating, in the le, conss 
of tungsten carbide particles 
metallic matrix fused to the 100% 
jacket. T+ 
Diamond Powders 
Lapping compounds and 
powders will be dis} d b. 


Abrasive Laboratories 
T-4-25C 


The To 


Stuart's 


Lock at these 


COST-CUTTING FEATURES of the 
New NORTON Type CTU Cylindrical Grinders 


Compare Them 
With Your Present Equipment 


Here are 17 of the reasons why you'll like the new Norton line of 
6"’ and 10”’ cylindrical grinders—17 features that give new ease 
of operation and new ease of maintenance. 


Compare these features with your present equipment. You will 
wal . see how new efficiencies can be achieved with Norton CTU's that 
i will give you the lower grinding costs so essential today. 


4 —"- New Features—New Catalogs | 
| ibb The outstanding features of these new Norton Grinders ore graphically illustrated 
" and described in a new series of catalogs. Write for any or all—no obligation, 
Catalog 157-2—Norton Type CTU Cylindrical Grinders. | 
Catalog 1488-1—Norton 6'’ Type CTU Semiautomatic Cylindrical Grinders. | 
Catalog 166-2—Norton 10°’ Type CTU Cylindrical Grinders. | 


Catalog 1787-1—Norton 10'' Type CTU Semiautomatic Cylindrical Grinders. 


‘NY, WORCESTER 6, MASS. Wew York Cleveland Hariferd « Distributors in Mil 
hy Indicate A-4-137-1 
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Gages by Taft-Peirce Taft-Peirce Comp-AIR-ator Air Gag- Pocket Com) 


ing Equipment and the Taft-Peirce rator 
The Taft-Peirce Mfg. Co. will feature. Power Thread Gaging Unit, These two ; National Tool Con 
in booth No. 325, the lately developed products are designed for faster and oo Pocket Compa - 
more effective inspection with minimum 
cision optical measur 
operator fatigue in quality control. the inspection of sm 
Standard single dial and duplex dial dimension of large 
comp-AIR-ators, and several specially While small in size 
adapted units will be on display. measure lengths, widt! 
A prominent place will be given to a cles, radii and angles, a 
group display of intricate products and plicable to tool room u 
parts produced on special order by the checking. : T 
Taft-Peirce Contract Service Division, See also T- 


the extensive facilities of which will be 
illustrated in a series of plant photo- 
graphs. T-4-122 


CAPA 


Decimal Size Reamer 
Twentieth Century Mfg 
show its “Supeream” line of 
in decimal sizes. This implies 
individual sizes, carried ir 
variation of 0.001 in. from ( 
0.034 in. and so on up 
Also shown by this « 
“Uneeda” light, which 
of white light just where 
close precision work. Booth } 
IDEAL FOR THE TOOL ROOM — T-4-75A 
EXCELLENT FOR LIGHT “Eno 
ingineered” Lubricant 
PRODUCTION aia Tide Water Associated Oi 


will be exhibiting a compl 


Mode! 55 improved VERTICAL MILL. lubricants “Engineered” to 
A speed range of 80 to 2700 RPM's combines cutting in the tool indust 


with a 1 H.P. drive, 344” quill, and extra rugged and grinding oils of pro 
spindle mounted on over-size precision ball bear- |§= ance will be exhibited at tl 
Model 55 ings to give a capacity of Ye” to 1/2” end mills booth in an effort to } 
in steel. Spindle quill travel is 5%” either by knowledge of their use to n 
lever, hand wheel, or power, and has adjustable the industry. Space No. 757. 1-44 


positive stop and automatic safety throw-out. 
Table 40” x 9” or larger. Longitudinal table power 
feed has 8 geared feed changes. 


Clamps and Lenses 
Montgomery & Company 
1053, will exhibit the English- 
Model 60 PLAIN HORIZONTAL MILL. A tra Lens’, also, the English- 


A full No. 1, that in many ways equals or exceeds ber clamp, the latter 

a light No. 2 in capacity. Low maintenace due device having a_ infinit 
to all rapidly moving parts running in oil, hardened within its range. 

alloy gear train, and fully ground alloy steel spin- The Ultra Lens is desi 


dle mounted on pre-loaded precision ball bearings 
requiring no adjustment. Standard table 40” x 9” 
overall, with larger table optional, is supported by 


ination of fractures in 
cutting and other tools 


18” of saddle bearing, and has accurately ground tion in general. No tin 
lead screws for transverse and longitudinal move- in focusing. The instru 
ment. Constant flow coolant system of 8 gallon on the part to be exami! 
Capacity starts and stops with spindle. is snapped on and the user g¢ 
Write for Literature lighted field. 
Model 60 k 


Visit Our Booth 1115, A.S.T.E. Show, 
Philadelphia, April 10-14 


542 


MECHANIC STREET JACKSON, MICHIGAN 


Indicate A-4-138-1 
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Nibbli ig and Cut-off 


ne Division will 


latest and im- 


iry abrasive 
These models, all 
provide faster 
tting with closer 


Trial. 


And CHECK 
Your RESULTS 


ng machines will 
als [wo speeds with V- 
be) tting thinnest mate- — » | 
tv of machine with precision 
lor Variable stroke fea- bad High t prills | 

vis 

tu: punch life and al- Spe factur’ 
on nu 

ets, regardless of 2esly 1igh s al nd rds 
' B »>eame! on st4 form 
wo Booth No. 226. and precise. in 
to nighe> npanior the 

r-4-176 fect ch , yaps ple in An 
pe! e to Besly availa» 

4 Fabricated Products most ace 

\ ize Utt; 

} ts will be exhibited \ a 
by booth No. 1002. \ Be Sly H 
In inets, jet engine Rear Speed | 

tte, me 

par laneous products \ Cutti, hel; Dri}j. 
wi lishwasher and a \ we ne pe 

‘on Mooth OSte } r'foy t 
4 T-4-176A ( producto CUttin er hips ince 
Faster cutting & efficie, dicate wre 

Rigideut Face Mills a torwist tion 

Engine sly fast POON jas 

q ootn No 1013, will ers ae nce any spet ad 

road line of Wes- ger, © 
jones 
sor have been engi- or fee — 
ner milling speeds up | : ® Ask your Besly Distributor to 
and the unique \ h eh 
prove to you that you can get more holes per 
. er inch of cutting grind with precision engineered Besly Twist 
ne size blade and 
we aM Meeker ‘teat Drills and Reamers. A trial will prove to 
mi 
\ you the economy of alwavs specifying Besly. 


exhibit “Varicut” | 
tters, and what is 

tionary method of 
sson metal blanks 

T-4-112 


TAPS—the TWIST DRILLS TITAN ABRASIVE 


world's most AND REAMERS WHEELS AND GRINDERS that 
accurote top. —Complete line 01SCS—individ reduce costs on 
for every need volly formuloted every type of 


for your job surfoce grinding 


CHARLES H. BESLY & COMPANY 


Bs 120 N. Clinton Street * Chicago 6, Illinois 
Factory: Beloit, Wisconsin 


Indicate A-4-139-1 
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Power Press Brake 
Edward A. Lynch Machine 
pany will exhibit the Chi, 
power press brake, sh my 
bending and notching 
and aluminum sheet n 
These press brakes 
capacities from 11 to 45 


25-125 
erratic threaded holes 
per tap 


22,000 


clean class 3 threaded 
holes per tap 


Also shown will be the Liebert 3 


PART: 18-8 stainless steel hex nut with punched hole Speed shear for shearing irre 
PROBLEM: Tapping with a 10-24 tap, a leading nut manufacturer ag Se Pinger. me 
experienced difficulty holding size and was troubled with 


sheets into cylinders; the Webb 
excessive tap breakage. worker” combination shear 


Then They Called in the HY-PRO Sales Engineer | coper, and the Quick-work-W 
| 
| 


stamping trimmer, for trimming 
HY-PRO SOLUTION: His recommendation was a standard Hy-Pro 


} ‘ A a single plane as well as for ha 
10-24 machine screw tap with one of the exclusive Hy-Pro beading and forming operations i 


surface treatments for wear and lubrication. Speed and | same or separate passes. Space No. ff 
cutting oil were adopted from extensive tables in Hy-Pro T-4-162 
catalog. Production with Hy-Pro taps now averages 22,000 

burr-free Class 3 threaded holes at 62 nuts per minute. Induction Heating 


Featured by Tocco Division, th 
Above is a typical example of how the Hy-Pro Sales Engineer can Crankshaft Company, will be in 


help increase threaded-hole production. His expert engineering counsel heating equipment. Also shown . 
backed by the most up-to-date tap production methods combine to __ electrical controls and generators. Ba 
solve tapping problems rapidly and profitably. No. 205. T+ 


All Hy-Pro Taps are ground from tough uniform quality high- 
speed steel and given one of the Hy-Pro exclusive 
surface treatments. 


Adjustable Boring Took 
C. C. Craley Mfg. Company, boot 
1149, will exhibit an interesting lin 


Each tap is completely inspected by the lat- preckion 
est electronic quality control equipment, your 
assurance that there will be no dimensional vari- 

i : ife, these tools have micrometer aq) 
ance in Hy-Pro Taps of a stated size. ment which 
T-4-105 


These precision manufacturing methods 
plus the ability of the Hy-Pro Sales Engineer to 
prescribe the correct tap for your particular job 
means sustained accuracy on your production line 
resulting in higher productivity from your tap- 
ping machines. 


& Let Hy-Pro solve your tapping problem-— 
call a Hy-Pro Sales Engineer today. 


Order from your distributor. 


HY-PRO TOOL CO. 


NEW BEDFORD, MASSACHUSETTS 


A SUBSIDIARY OF CONTINENTAL SCREW COMPANY 
See Us at Space No. 1159 Indicate A-4-140-1 


For further information, use Reader Service Card. See pages 129-130. 
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Way-Type Precision Boring Machines © Special Multiple Precision Drilling Machines © Precision Boring, Turning, and Facing Machines and 

cision Cylinder Boring Machines © Precision Thread Grinding Machines * Precision Lapping Machines * Precision Broach Sharpening 
Machines * Otner Special Purpose Machines * Tool Grinders * Continental Cutting Tools * Breaches and Breach Fixtures * Counterbore Sets * Grinding Spindles 
Mptradlic Power Units» Drill Jig Bushings * R.R. Pins and Bushings * Fuel Injection Equipment + Dairy Equipment * Aircraft and Miscellaneous Production Parts 


Special Machine with Ex-Cell-O "Package" Power 
Units Is Highly Productive . . . Low in First Costl 


Ex-Cell-O machines for combined oper 
ations save floor space, save handling, 
save man-hours. When Ex-Cell-O’s | 
standord hydraulic power units are 


used fer feeding and rotating the cule 


ting tools, the first cost is low. The 4 


Ex-Cell-O specie! machine shown 
the left drills nine holes, reams One 
hole, and taps three holes in cast iron 
weter pump body at o net rate of twe 

parts per minute! If your production 


involves operations like this, get in 


touch with Ex-Cell-O in Detrolt teday! 


Indicate A-4-141-1 
For further information, use Reader Service Card. See pages 129-130. 141 
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In Press Operations Perforating Eq Lipmen 


CUT ‘DOWN TIME’... Co 


908, will have in ope! 

In Conveyor Systems Sheet Metal Fabricator 

INCREASE PRODUCTION forating Method for tel 
eee electronic instrument 


REDUCE OPERATING COSTS... 


notching equipment. 


Here are typical comments of manufacturers 
using the new Manzel Automatic Spray System: 
Dies, punches, and shear knives wear 

up to three times as long! Only 1/10 as 
much oil now being consumed! 

Punch breakage greatly reduced. 


Manzel Spray Lubricators force automatically 
timed jets of oil spray directly onto the 
punches, shear knives, dies, rollers, or other 
parts. The system is readily installed on 

any type of equipment, large or small. 

Manzel engineers will gladly assist you in 
solving any lubrication problems. 


Write today for descriptive folder. 


with Manze. SPRAY wwericarion 


Cutting Tools by O.K, 


DIVISION OF O. K. Tool Co., Divisio1 \ 


Hussey Machine Co., will 
of miller, planer, and 
tools; also, tool holde: 
accessories. Booth No. 221 


Di Acro Benders 
O’Neil Irwin Mfg. Co 


will feature among its im; 
Di-Acro tools their 
Hydra-Power Bende: 
trouble-free hydraulic | 
signed to perform not 
cialized operations, but an) 
bending jobs which 
metal-working plant 
Functional in desig 
gineered, this machin 
versal application in 
readily converted to 
unit to fit each formin 
T-4-124 


Hassall cold-headed fasteners can improve your products and 
save you money, even on short runs. Send us your specifications 
for your nails, rivets and screws... in diameters from 1/32” to 
3/8”... lengths up to 7”... in any workable metal... in prac- 
tically any finish. Your inquiry will be handled promptly. 
* Ask for free catalog. 


JOHN HASSALL INC. pooin’os New York 


Indicate A-4-142-2 


For further information, use Reader Service Card. See pages 129-130. 
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Press | ceding Device 


the V & 
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punch press feeding 
lie operations that 
a nesting plate to 


ess die by means of 


vacuum pick-up. 


11 hand returns for 


matically trips the 


Multi-Spindle Drills 


hed part is ejected 


n in booth No. 764. 


c., will exhibit parts 


for multiple 


spindle 


clude pinion shafts, 


irive 
ive 


assemblies, 


slip 


sal points for diverse 


No. 1052. 


Modern Machine Shop 


lication, 


Modern 


T-4-111A 


Ma- 


s a lot of industrial 


pocket 


size package. 


T-4-111B 


Static Balancers 


+} 


ice 


ee 


iversal static 
aylor 


T 


bal 
Dynam 


anc- 


om- 


ill be shown solv- 


p 


roblems. 


This 


work to proceed at 


while 


maintain- 


neces which are often 


iuction 


performance. 


T-4- 


204 


For further information, 


Tools by Sundstrand 


divisions of the Sundstrand 
Machine Tool Company will exhibit 
products in Booth No. 907. Among 
these, the Sundstrand Magnetic Prod- 
ucts Division will exhibit Power-Grip 
magnetic chucks, with a display of cost- 


Three 


cutting magnetic work-holding fixtures 


such as the one shown set up for a 


1) 
heavy milling operation. 


Also, by this Division, will be in- 
troduced the Sundstrand Magnetic 
Coolant Separator, a basic unit which 


may be installed on all types of grind- 


ers without alteration to original equip- 
ment 
The eumatic 


single an 


Division will show 
portable 


polishing on 


pie pad sanders 


for sanding, rubbing o1 


metal, wood and plastics; also shown 
will be balancing tools and bench cen- 
ters. The Hydraulic Division will ex- 
hibit a line of pumps, valves, fluid 
motors and tank units which conform 
to J.LC. standards T-4-42 


We Know 


You 56 


Wien You fry The 


BARNES NEW POWER HACK SAW 


The Red Rocket combines increased toughness and 
flexibility for high production metal cutting at 


low operational cost. 


The Red Rocket Stands abuse when subjected to 
excessive feeding pressure and it is suitable for 
machines not in the best mechanical condition. 
Bladge breakage is practically eliminated and 
danger of shattering is negligible—an extremely 
desirable safety feature. 


 Bxablished 
1919 


1297 TERMINAL AVE. 


use Reader Service 


Card, 


See 129-130. 
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Booth No. 111] di 
& Machine Co., | 
th No. 
< | 


The Versa-Mil, by the Versa-Mil machine tool with which 
Company, is a power-driven machine bined. Booth No. 330 
tool auxiliary designed to add precision 
milling, drilling, boring and grinding to 


such machines tools as engine and tur- “Fluidmotion’ Dresser & 

ret lathes, planers, boring mills and Fluidmotion Wheel Dressers by] . 

even milling machines. Tool Co., Inc., generate vheel ha : 
An advantage of the unit, which is in such a way that angles and radze 

self contained, is that it will perform into each other, without harp dust ; 

heavy work as well as a series of dif- of direction. The result is g dee a } 

ferent machining operations with the cise form entirely fres he | 

work remaining in place in the one set- marks or tool marks ca 

up. It can also be used as a portable and machine vibration 

machining unit, independent of other tions occur. Fluidmotio: 

machine tools, on heavy production ing produces a perfect 

equipment or for maintenance work. and radii. 


Engineered to rigid machine tool 
standards, the Versa-Mil is said to 
maintain the precision tolerances of the 


CRIFFITH-RAGUSE & COMPANY 


INCORPORATED 
FORMERLY WITH CARBORUNDUM CO. 


Grinding Application Specialists | 


Authorized Distributor for 


CARBORUNDUM COMPANY | Only one setting is necessary { 
| dressing two angles and a radius, usin 
Grinding Wheels, Coated Abrasives, Polishing Grains | one handle in one continuous mots 


The diamond returns to center pot 
automatically after dressing angles. Pr 


BLACK & DECKER CO. STANDARD ELECTRIAL cise, sharp contours are said to be o& 
Electric Power Tools TOOL CO. tainable consistently within 0.0001 2 
accuracy. Space No. 954 T-4-13 


OSBORN MFG. CO. Band Saw 


iT ico Powe MUMMERT & DIXON CO. A low-cost _ portabl 

Wire & Tampico Power Brushes metal-cutting bend 
Swing Frame Grinders | Model 610S, space No, 1012—cuts tule 

| bars, angle, pipe with ease and accura 

I< CMIT C | up to a capacity of 6x10 in. Featw 

LOUIS SMIT CO. PO | pc from 53 toa 
Industrial Diamond Tools RTER -ABI E CO. | fpm, constant blade pressure, bi 
Belt Sanders mounting from the top and doubies 

of opposed cleaning brushes. Equipp 

with a 1/3 hp 110/60/1 standard mot 
NUMATIC GRINDERS, INC. ing motor. Weighs but 200 Ibs., and¢ 


WYZENBEEK & STAFF, INC. for. Weighs but 200 Ibs,. 
be equipped with casters for co! 
Flexible Shafts & Machines portability. Manufacture 1 by act 
Tool Division, Kalamazoo Tank &° 
Co. T-+3 


Pneumatic Sanders 


NATIONAL PRODUCTS THE CAPEWELL MFG. CO. 


MFG. CO. Metal Cutting Band & Hack Saws 
Cotton Polishing Buffs 


DETROIT SURFACING 
CALDER MFG. CO. MACHINE CO. 


Wheel Dressers Easy Electric Sanders 


3015 Fox St. Philadelphia 32, Pa. Telephone RA 5-3955 
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Through-Roll Any Length Over 2'4” 


WATSON-FLAGG 
MODEL 
PRECISION THREAD ROLLER 


A VERSATILE MACHINE FOR THE WIDEST RANGE OF WORK 


Extra-heavy frame gives rigidity to handle high | 
hydraulic rolling pressures. 


| Open, accessible work area allows for a greater 
range of sizes and shapes. 


Low die costs and simple set-up make runs as small 
as 1000 pay off. | 


Extreme flexibility of operation is assured by the avail- 
able pressures and spindle speeds, permitting adjustments 
to accommodate wide variation in the four critical work 
factors: Hardness—Pitch—Diameter—Length of Thread. 


PROFITABLE! On runs as small as 1000! 


HERE’S WHY: Only two large rolling dies are used. Syn- | 
chronization is quick and easy. Set-up time is measured in 
minutes. 


Uniformity is automatically controlled — only spot 
‘ checking is necessary—no operator skill required. 


Send details on any thread or form rolling operation 

q to Watson-Flagg, 826 E. 25th St., Paterson, New 

) = Jersey. Our engineering staff will tell you what to 
: expect from the Model “C”’. 


At Booth No. 1142, A.S.T.E. Exposition, April 10-14 


Indicate A-4-145-1 
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MANY ADVANTAGES 
for HIGHEST PRODUCTION 


Snow Full Universal Drilling, Tapping and Threading 
Machines are widely recognized, not for one or two high 
production features, but numerous ones—many exclusive. 
Consider advantages like these; Lower tool investment; 
small parts production often tripled; wider variety of work 
possible; less ““down time’; air-operated, electrically con- 
trolled; simpler to operate; less operator fatigue; less opera- 
tor skill required; accuracy of work unsurpassed. Submit 
sample parts and blue prints for quotation, production 
estimates and tooling data to learn how you can use Snow 
tools to increase your output and profits. 


Snow air operated—electrically con- 
trolled mochines have built in full uni- 
versal controls that allow selection of 
the type of spindle cycle desired. This 
feature also permits instant synchroniza- 
tion of the stondard Snow Master Fix- 
tures All types of air operated automatic 
ond semi-automatic jigs ond fixtures are 
carried in stock. Standardization permits 
low cost tooling—and—high production. 

Sensitivity of power application pre- 
vents tool breakage 

Simplicity of control means thot set up 
and operation can be handled by a less 
experienced operator with minimum 
fatigue. 


Submit Sample Parts 


FULL UNIVERSAL 


MACHINES 


Air operated, electrically controlled Snow tools 
are establishing amazing production records daily 


ona wide variety of work. 


typical examples: 


DRILLING 
Crossdrill and Sink 1/16” Hole 
Material—Brass 
Production— 4800 per hour 
Fixture—#15 Vertical index 
Equipment— #1-UD Drilling 

Machine 


Just note these 


TAPPING 
Tap Two #10-32 Holes 

Material—Steel stamping 
Production— 3800 tapped holes 

per hour 
Fixture— #14 horizontal index 
Equipment— # 1-UT tapping 

machine 


THREADING 
3/8”—24 Thread—1/2” Long 
Material— Die Cast Aluminum 
Production— 2500 per hour 
Fixture—#10 Drum dial 
Equipment— #3-TR Threading 
machine 


— 


MANUFAc 
435 Easter 


TURING 
n Av 


Bellwo 


x 


COmPa 


icago Suburb) od, Mlinois 


wetion & Cost Estimates 
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Pree ision Threa d Roller 


Watson-Flagg Machine ¢ 


exhibit its line of Precis 
lers in the form of a he 
with increased work 
ability to roll continuou 
or serrations is one of { 
this Heavy-Duty Mode] 
in close-up rolling thré 


The machine will now take diameter 
from 0.138 up to 4 in. with a maxir 


of 8 pitch. Its regular lengtt 


capacity, when through-rollir 


being used, is 2% in. standar 


maximum. It will handle 


that has an appreciable pe 


elongation. 


Threads, knurls or 


formed as the blank is rotated | 
two cylindrical dies of 6% i 
diameter. These large dies p1 


surface rolling speeds 
and an average of 20.4 
cumference factors that con 


of 200 t 


vide maximum output and di 


space No. 1142. 


Modulator Mounts 


Vibro Modulator Mounts 
strate their modulator 
No. 748. Plant engineers 


problems of noise and vibrat 
investigate the merits of the 


which 


noise. 


isolate vibratior 


al 


T-4-324 


Novel Air Chamber 


Shown among the exhibit 
Westinghouse Automotive 
Co., space No. 333, will 
of Air Chamber. Simila 
cylinder and incorporating 
instead of the usual 
packing, it is said to be 
proof. It is further sai 
lubrication and to be 
about 3 million cycles 


For further information, use Reader Service Card. See pages 129-130. 
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oth Face Mill 
mill, especially de- 
east iron rims and 
bited by Nelco Tool 
ling the number of 
in the conventional 
ws for extra tooth 
.kes a smoother run- 
“brazed-on” type 
ies, extra heavy car- 
brazed with nickel 
excellent tool where 
tter life is requisite. 
2 and 14 inch diam- 
561 T-4-190 


The Marshall Plan 

= The Unite States Department of 
( erce <hibit Commerce pub- 
] ould be of interest 
} th in their domestic 
r e foreign trade field. 
} lance will explain 


ervices to business- 
many aids which are 
1 trader. Selling 
| Plan will be one of 
h information will 
No. 39. T-4-190A 


foreigr 


lool Steel Products 
Company, booth No. 
nteresting display of 


T-4-190B 


WHEN ACCURACY COUNTS. 


OR COORDINATE MEASUREMENT 

PROTRACTOR OCULAR 
UTES ¢ TE 


Smalleh ond 
ILLUSTRATED FOLDER 


_ GEO. SCHERR CO., INC. 
4 ' New York 12, N.Y 


SEE 


SHOW TOOL ENGINEERS 
'0-14—PHILADELPHIA 
OTH 209 


Indicate A-4-147-1 
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Tools by Stellite 


Haynes Stellite Division, Union Car- 
bide and Carbon Corporation, will 
show a complete line of metal-cutting 
tools including square, rectangular and 
round tool kits, boring and reaming 
blades, tipped tools, tool tips, grooving 
tools, cut-off tools and insert milling 
cutter blades. 

A variety of parts made by the 
Haynes precision’ casting process, 
showing the smooth finishes and intri- 
cate shapes that can be obtained from 
hard-to-machine alloys, will also be 
displayed. 

In addition, “Haynes” alloys for re- 
sistance to wear, heat and corrosion 
will be shown in the form of conven- 
tional sand castings, hard-facing rods, 
and parts fabricated from sheets, plate 
and bar stock. A small display of 
“Metamic” metal ceramics in the as- 
produced condition, as well as parts 
that have been machined, will be in- 
cluded. Booth No. 509. T-4-190C 


Cost-Cutting in Tapping 
The Hybco Tap Grinder, by Henry P 
Boggis & Company, is designed to pro- 
vide proper facilities for complete tap 
sharpening, which in turn reduces pro- 
duction costs because of extended tap 
life and less scrap. 


Indicatoins of the value of correct tap 
sharpening is the practically last-minute 
tapping of the end flange of the huge 
crankshafts illustrated, a product of 
Ohio Crankshaft Co. Boggis will demon- 
strate the Model 1100 Hybco Tap Grind- 
er, in actual operation, in space No. 401 

T-4-72 


Automatic Serew Machines 


Russel, Holbrook & Anderson, Inc., 
will exhibit the latest additions to the 
line of Petermann automatic screw ma- 
chines. Typical of these machines, the 
P-16 has novel features such as the 
double rocker arm which permits the 
use of both rocker tools simultaneous- 
ly, and also simultaneously with the 
four upper tools 

The machine, which has a bar capa- 
city of 16 mm—or slightly over 5 in 
and spindle speed of 7200 rpm, follows 
the usual movements of Swiss auto- 
matics in that stock is fed through a 
carbide bushing and all cutting opera- 
tions are within a few thousandths of 
the point of support. 

Also to be exhibited will be the Aga- 
thon Carbide Grinding and Lapping 
machines, booth Nos. 608 and 614 


T-4-72A 


IS THE KEY 
T0 
CUTTING 
COSTS 


Allison 


BRASIVE 


CALL AN 


UTTING 
XPERT 


THE ALLISON COMPANY 
257 Island Brook Avenve 
Bridgeport 8, Connecticut 


abrasive 


te 
Re 
Indicate A-4-147-1 
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THE GREENLEE 
A built, high-speed avtomatic 


short ond long-run jobs. 


OUTSTANDING FEATURES OF ALL GREENLEE AUTOMATICS 


Face Mills by Gairing 


The Gairing Tool Company—Booth 
No. 936—will exhibit its Series 6500 
E-Con-O-Mill, available in 8, 10, 12, 
and 14 inch diameters, with 16, 20, 24, 
and 28 inserted carbide tipped cutter 
blades respectively. Apart from their 


far greater blade number, these new 
mills incorporate all the economy fea- 
tures claimed for the earlier E-Con-O- 
Mills, introduced two years ago. 
Blades come finish ground and may 
be individually sharpened without re- 
moving the cutter from the machine. 
The same blades serve all sizes of series 
6500 cutters. They are made to cut 
steel, cast iron, and non-ferrous mate- 
rials, each type with the proper carbide 
and the correct radial and axial rakes 
for its purpose. Wedge type locks fit all 
E-Con-O-Mills, draw the blades tight 
against bottom and sides of the slots, 
and remain attached to the cutter body 
when blades are removed. T-4-46 


SPINDLE | 


avoilable in 1", 1%", ond 2° spindle 


| 
| 


= 


SPINDLE. 


THE GREENLEE “‘FOUR” 

A heavy-duty auvtomotic made in 1," 
and 2%" spindle capacities. The ‘‘Four’’ 
incorporates all the cost-cutting feotures 
of the well-known ‘‘Six"’ (see below). 


Write for literature describing 
in detail all the features of 
Greenlee Automatics. cons. 


GREENLEE 


UNIVERSAL TOOLING — Tool holders fit 
any cross-slide cavity are easily and 
quickly changed . .. reduce equipment 


INTERCHANGEABLE CAMS — Can be 
changed at will without re-adjustment 
of cools and holders. Cam storage is 
held to a minimum...cam costs greatly 
reduced 

BUILT-IN THREADING DRIVE AND FEED — 
Not an extra attachment, but standard 
equipment on Greenlee Automatics. 
BUILT-IN COOLANT SYSTEM — Eliminates 
cumbersome piping in tooling area 


GREENLEE BROS. & CO. 1984 


gets coolant right where it does the 
most good 


LARGE TOOLING AREA — Permits using 


many timesaving, cost-cutting auxiliaries 
that often eliminate second operations 
Various special adaptions of standard 


Greenlee Automatics can be made... 
for handling second-operation work 

for todling extra-long work pieces... 
for multiple feed-out arrangements, etc 
Send us details of your work. Let our 
engineers show you how profitably 
Greenlee Automatics can be applied 
to your production. 


Mason Ave., Rockford, Ill. 


MULTIPLE SPINDLE DRILLING, BORING, TAPPING MACHINES AUTOMATIC SCREW MACHINES 


© AUTOMATIC TRANSFER PROCESSING MACHINES | 


Greenlee Bros. & Co., Detroit Office—2842 West Grand Blvd., 504 Curtis Bldg., Detroit 2, Mich. | 


BOSTON 


NEWARK PHILADELPHIA HOUSTON 
Frank A. Parker Cinrock Machinery, Inc. Hepworth Machine Tool Co. C. J. Harter Machinery 
19 Oakland Avenue 744 Broad Street 2311-17 North 16th St. 3838 Navigation Blvd. 


Auburndale 66, Mass. Newark 2, New Jersey 
HARTFORD 
Frank A. Parker 
30 Farmington Ave. 
Hartford, Conn. 


SEATTLE 
Dawson Machinery Co. 
5700-4 First Ave., South 

Seattle 8, Washington 


Philadelphia 32, Pa. 
Sales Service Machine 
Tool Co 


2363 University Ave. 
St. Paul 4, Minn. 


Houston, Texas 
ST. PAUL 
DALLAS 
C. J. Harter Machinery 
1501 Gulf States Bidg. } 

Dallas, Texas | 
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Wheels to Cut Costs 

The Allison Compan produc 
rubber-bonded abrasive cutting » 
will feature their resinc 


ting Wheel at the ASTE Show 
development and field test for . 
years, this wheel is said to offer ». 
efficiency and economy in the 


ting of metals, ceramics and 
dustrial materials. 
These wheels will bs 
on a typical machine; the 
also be machines demonstrating 
cutting of a large rang 
Attending Allison exhibit wil] } . 
service and field engineering perso, 


Booth No. 206. T-4-4 


Outside Turning Took 

Shown for the first time at the asm 
Show, by Bokum Too] 
be a combination cutting 
holder designed for lathes an 
lathes to bring greater ecor 
efficiency in roughing, fin 
ternal threading. Since this to 
high speed steel only where i 
tually needed—that is, at 
contact, not for the entire too] 
ing in tool cost is obvious 


There are five models, each | 
distinctive form, with 

different angle. Carbide-tippe 
blades are also available. S$ 
clearances are provided 

ing is done only on one face 
Bokum internal boring tools, B 
1049. T-4-18 


High Speed Stock Feed 

A recently redesigned Sto 
Accessory for the Denison Mut 
will be featured in the 
Denison Engineering C i 
1032. The feed now offers hig 
feeding of roll stock t 64 i 
ness and at speeds up to 838 per 
At top speed, the unit 
capable of producing over 00,0M 
per hour. 

Other equipment being 
the first time includes 
pumping units, with 
of volume to 35 gpm a! 
to 5000 psi; a surge 
developed for aircraft \ 
able soon for comme! 
constant and variable 
lic pumps, pressure 
controls, and fluid mot 
compact motor operating 
speeds to 3000 rpm. Amo! 
ment to be exhibited wi 
ton Multipress Midget w 
25-ton capacity Multipr 
table and a standard 8 
controlled Multipress. 


j 

7 

| 
AUTOMATIC SCREW MACHINES 

copocities .. . capable of handling o wide 

ue range of work widely used on both =, fA 
- 

ve 
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use when will do? 


one Heald 321 Bore-Matic now does the work 


of two older types of machines 


poy, more than ever before, a machine is judged by its capacity 
co work efficiently. And when a new Heald machine can take 


piace of two others, the latter are definitely ‘‘dated'’ — 


moorciess of their year of manufacture. 


Al Heald machines — Bore-Matics, Internal Grinders, and 
Mtcry Surface Grinders — are engineered to provide the extra 
gin of y ty, speed, accuracy and precision that can 
Bing sub savings to your fast-moving production line. 

mem when it comes to precision finishing, it pays to 


es in Chicago ° Cleveland ° Dayton 


Rocker Arms produced 
twice as fast on a Heald 
Model 321 Bore-Matic — by com 
bining operations to eliminote 
extra manufacturing steps. The 
ports are precision bored and 
chamfered, two ata time, in a 
special two-station fixture with 
rapid hand cam clamping. The complete cycle is fully 
automatic. All the operator has to do is load and unload 


the parts and press the start button 


the HEALD macuine cOomMPANY 


WORCESTER 6, MASSACHUSETTS HEALD 


Indianapolis Lansing New York 


Indicate A-4-149-1 
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owerarm’”’ Positioners 


Powerarm positioning tools, by Wilton 


Tool Mfg. Co., are designed to eliminate 
waste motions and to lower labor costs. 
Now available in two distinct models— 
mechanical and hydraulic—each of 

which has its own characteristics. 
The mechanical unit is a quick-setting 
and fast-releasing mechanism designed 
for use on moving production lines and 
conveyor belt assembly lines. The hy- 
draulic Powerarm is a slower setting 
mechanism, and features its slower, 
gradual ability for releasing work. This 
unit is best adapted to tool making and 
other hand operations where fine ad- 
justment and delicate handling is a 
requisite. To be demonstrated in space 
T-4-125 


So you HAVE a good tool ext 7 


But where will you store the jigs and 
tools for that new product?— 

Maybe you cannot enlarge your 
present crib without taking away 
vital production space. 

One of the world’s largest man- 
ufacturers, after changing to our 
system, writes: 


“Under the former system, 
which was far from antiquated, 
there was a constant demand for 
new space... today IN THE SAME 
FLOOR SPACE there is plenty of 


Ve FRICK- 


-GALLAGHER 


WELLSTON, 


room to handle additional re- 
quirements for some time to come 
. .. Clerks are locating tools in 
one quarter the time formerly 
required ...a space saving of 
50% on small items 15% on larger 
items, has been accomplished.” 

If your tool cribs or storerooms 
are too large or too small, or in- 
terfere with production space, we 
can help you. A request for a sur- 
vey entails no obligation. 


BOOTH 631—ASTE SHOW 


420 SHUBERT BLOG., PH Lt 


For further information, use Reader Service Card. 
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| made of heavy-gauge steel, w 
| drawers that slide easily on ball-) 


See pages 129-130. The 


Hallowell” 


Standard Pressed Stes 
exhibit the sturdy, easy 
Tool, the latest additi 
pany’s Hallowell line 
ment. 


This handy, time-saving too 


rollers. Padlock attachments 
contents, and exclusive desigr 
extra rigidity and tightness und 
Booth No. 128 


loads. 


Production Setup 


The Walker-Turner Divisi 
ney & Trecker Corp., ex! 
feature the adaptation of 
W-T drill presses and radia 
saws. Also shown will be a neé 
veloped, electrically driver 
for metal cutting band saws 

Two drill presses, on¢ 
automatic drilling operations 
other for tapping, will b 
on production work during the 
The radial cut-off saw with 
feed and work holding device wi 
be operated. 

The band saw feeding device % 
demonstrated on a newly develop 
in. metal cutting band saw 
equipment will be shown te the 
for the first time. Booth No. 105 

T-4-187A 


Demonstration by 
The Charles L. 


display and demonstrat 
products in booth No. 807 
be multiple tappers, prec! 
ground tungsten carbid 
solid carbide reamers an 
and boring bits. 

In addition, there will be 
the Jarvis line of flexi 
chines, “Torqomatic” tapping 
ments, “Tecni-taps” and § 
the-solid HSS and 
rotary files. 


Jarvis Compa 


Too! Engi 


SNop p 
a” 
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Deep throat Press 
leep throat press 
ided to the regu- 
and special punch 
ce Machine Com- 
be exhibited at 


1 18 in. throat which 
the center of 36 in. 
eal for fabricating 

scope of press 

s save time and ma- 
sheets. The stand- 

e measures 14 x 20 in. 
T-4-148 


Light Wave Micrometer 


Van Keuren Com- 
} in. Van Keuren 

neter, an ultra-pre- 
ng machine said to 
ng direct measure- 
100,000 in, 


i iracy makes it an 
ide checking tool for 
me rew threads, taps, 
ge: the standardization of 
ph as other measure- 
»- s, fine copper wire 
an requiring ultra-ac- 
cu Booth No. 410. 
r-4-78 

Quick-Change Coupler 


3 
Me 
Du 
ho 
AD: 


th No. 642, Foster 
npany will display 
se, chrome sleeve 
ietachable coupler. 


T-4-78A 


“Dry Seal” Pipe Plug 
The Allen Mfg. Co. will feature two 
hex socket Pipe Plugs designed to 
eliminate important causes of sealing 
failures. The standard pipe plug is 
threaded strictly in accordance with 


compound 


eos 


are daesigne 


connections 


No 524 


A user says: 


“Space required. . . has been re- 
duced 50%... likewise man- 
power required to handle stock 


has beer halved.” 


We will gladly cooperate with 
you in planning time and space 
saving tool cribs or storerooms. 


““A request fo try, 
involves no obligation to buy.“ 


ASTE SHOW, BOOTH 631 


TUBE RACK 


For further information. use Reader Service Card. See pages 


Army-Navy 
AN-P-363. Because of its precise round- 


ne . he 
ness and smootmel! 


and pressure fo! 


marine, aut 


iteiy essenti 


129-130. 


Aeronautical Specification 


threads, a sealing 


is not ordinarily required for 
pressure-tight joints 

These pipe plugs are entirely pressure 
formed ld 


d-drawn heads preclude 


by drilling and broaching, 


ming makes a perfect 


1exagon socket which will break the 
strongest key before the socket strips 

These Allen “Dryseal” pipe plugs 
1 for use with Dryseal taps, 
and applications include refrigeration, 
omotive and aircraft fuel 
where a tight joint is abso- 


al to public safety. Space 


T-4-118 


DRILL ROD RACK 


| 


BROACH RACK 
Indicate A-4-151-1 
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Press Dial Index 
“Speedex” dial index feeds will be 
featured in actual operation on punch 
presses, coining “money” for our cus- 
tomers. The Speedex, by O. F. de 


Castro & Associates, is a mechanical 


operated, positive locking automatic 
indexing table, guaranteed by the maker 
to index within 0.0002 in. on a 12 in. 
circle, Also, for the first time, de Cas- 
tro will show the late model Speedex 
5-ton Dial Feed Press, a back geared 
press especially suited for assembly and 
second operation work. 

A Speedex dial index feed, mounted 
on a drill press with the improved 
“Knapp-Speedex” Pre-Selectric power 
feeder for drill presses, will also be in 
operation. The Pre-Selectric is an auto- 
matic drill press feed that features 
automatic chip clearance, torque control, 
and automatic start and stop with only 
two basically moving parts. Booth No. 


The New GAIRING 


PATENT APPLIED FOR 


TWO years ago we introduced the 
original E-Con-O-MILL, the cone- 
type face mill, that saves on grind- 
ing costs, cuts down tool inventory, 
and reduces machine down-time. 
Now we present this new E-Con-O- 
MILL, with all the economy features 
of the original, plus a greater num- 
ber of blades. 

Cutter bodies are of the cone type, 
and are made in diameters of 8, 10, 
12, and 14 inches. They support the 
blades full length in accurately 


machined slots. 

Blades of % by % tool bit type are 
tapered two ways, and tungsten car- 
bide tipped. They come finish ground, 


The original 
Gairing E-Con-O-Mill, 
Series 2500, 

6-inch diameter, 

with six blades. 


1058. T-4-185 


The new Gairing E-Con-O-Mill, 
Series 6500, 10-inch diameter, 


twenty blades. 
Series 6500 
with a greater number of blades 


and may be sharpened individually 
with the aid of the same combina- 
tion grinding fixture and checking 
gage used for the original E-Con-O- 
Mitis. They are quickly inserted 
without removing the cutter from 
the machine. The same blades serve 
all sizes of Series 6500 cutters. 
Available in three types: to cut 
steel, cast iron, and non-ferrous 
materials, each type with the proper 
carbide, and the tips ground to the 
correct radial and axial rakes. 
Locks (the same as used in the origi- 
nal E-Con-O-MILL) are assembled 
in one piece, and remain attached 
when blades are removed. 


The GAIRING TOOL CO. 
Box 478, 
Detroit 32, Mich. 


Look for these new cutters at Booth No. 936 
ASTE Tool Show, Philadelphia, April 10-14. 


Indicate A-4-152-1 


For further information, use Reader Service Card. See pages 129-130. 
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Carbide-Inserted Bushing, 


Meyco carbide-inserted dril] jig bush 
ings will be featured by W. F. Mew: 
Company. These bushings ) 
A.S.A. standards and ars 


are made 


available 


any of the commonly used sizes, Speqi 


may be made to specifications. Tabyly. 
ed catalog available. Space No, » 
T-4-191 


Manufacturing Analysis 
Manufacturing Analysis is a 450-pag 
book designed as an aid in the trainin 
of tool engineers. Essentially an analy. 
sis of manufacturing and presented 
that students may progress through th 
course in progressive steps, it embraces 
methods of manufacture, the tools use 
and production costs. Compiled 
Richard F. Kipers of Rochester Instituk 
of Technology and sponsored by th 
American Society of Tool Engineer 
Information at the ASTE booth, No. & 
T-4-191-A 


Dial Assembly Press 
Precision Detroit Company will a- 


| hibit an interesting 6-station Dial As 


sembly Press, space No. 544. Delivering 
its energy through a powerful togg 
action to the ram, this press has a range 
up to 6 tons for continuous assembl 
operations. 

Dialing is by a positive Geneva 
tion, and dials may be quickly inte- 


av hy 
| changed so that various dials maj 


permanently tooled for different part 
assemblies. Provision is made for hop 


| per feed of part to be assembled 


= oF 


| af € | 
| 4 B. 
= 
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there are Applications for 
Hanna 
Cylinder Power 


In Machine Tools and Equipment 


(im fundamental mechanical movements at the left 

suggest just a few of the many ways Hanna Cylinders 

may be put to work for you—to actuate and control ma- 

chines and equipment simply, economically, dependably. 
Smooth, efficient Cylinder Power can be profitably 


employed for practically every application where there 


is a push, pull, lift, press, clamp or control problem. 

Cylinder Power can speed up production, improve 

performance, reduce manual effort and save on costs. 
There is a standard line of Hanna Hydraulic and 

Pneumatic Cylinders for nearly all mounting require- 

ments. Get complete information and see how Cylinder | 


Power can work for you. 


Se 
e these Mechanico/ Movement 
" Action a} Hanna Booth 772 


ASTE INDUSTRIAL EXPOSITION 


CONV 
ENTION HALL, PHILADELPHIA 


SEND FOR CALCULATORS 


Two Cylinder Calculators ore avail 

- able. One is the Hanna Cylinder 


Selector and Pneumatic Calculator 


which gives facts and figures on 

pneumotic power; the other is the | 
~*~ Honneo Calculator for Hydraulic Cy! 
A” portont hydraulic power information 


Hanna Engineering Works 


1765 ELSTON AVE., CHICAGO 22, ILLINOIS 
HYDRAULIC AND PNEUMATIC EQUIPMENT ... CYLINDERS ... VALVES... RIVETERS 


Indicate A-4-153-1 


April 
: For further information, use Reader Service Card, See pages 129-130. 153 
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SEE FOR 


COST-CUTTING 


PERFORMANCE 


ARBOR 
PRESSES 


In 32 stock plain lever, 
simple ratchet, combina- 
tion compound and sim- 
ple ratchet models, bench 
and floor types. Deliver 
up to 15 tons pressure, 


DRILL 
PRESSES 

Best buy in 15” drill 
presses. Complete line of 
single and multiple spin- 
die models, bench and 
floor types. Many exclu- 
sive Famco features. 


FOOT 
PRESSES 


In 10 bench and floor 
type models of sturdy, 
semi-steei construction, 
accurately machined for 
trouble-free operation. 
Deliver up to 33% tons 
pressure. 


POWER 

PRESSES 

Open - back, inclinable, 
bench and floor type. 
Heavy semi - steel, cast 
iron frame and drop- 
forged, one-piece crank- 
shafts. Most models; 
highest quality in smoll 
presses. 


SQUARING 
SHEARS 


in 3 power and 5 foot 
models. Cutting widths 
22” to 52”. Capacity up 
to 18 gauge mild steel. 
Inexpensive, ruggedly 
built, many features. 


METAL CUT-OFF 
sy BAND SAWS 
High quality machine tool 
made in both dry and 
wet cutting models. Ca- 
pacity up to 6” round 
and 6” x 12” rectangular 
stock. Many exclusive 
Famco features. 


Long famous for built-in economy 
and long lasting performance, the 
Famco line includes an ever- 
increasing list of cost-cutting equip- 
ment. Famco machines are sold 
through mill supply dealers 
throughout the world. Check your 
needs against this line, then contact 
your favorite Dealer. Or, if you 
prefer, write direct for literature 
and other information. 


famco machines 


FAMCO MACHINE COMPANY 
Sales Dept., 1346 18th St. e Racine, Wis. 
Indicate A-4-154-1 


For further information, use Reader Service Card. See pages 129-130. 


Hydraulic Intensifier 


An hydraulically driven Intensifier to 
develop extremely high pressures up to 
200,000 psi, will be exhibited by Rivett 
Lathe & Grinder, Inc., booth No. 1020. 
The low pressure side of this intensifier 
is composed of standard Rivett com- 
ponents including power unit, valving 
and a 14 in. cylinder rated for 1500 psi. 
The intensifier is a product of Harwood 
Engineering, associated with Rivett. A 
typical installation will be demonstrated 
at the ASTE Show using high pressure 
to measure the rupture point of tubing. 

T-4-165 


Jig and Fixture Design 


A joint publication of the American 
Society of Tool Engineers and the New 
York State Vocational and Practical 
Arts Association, Jig and Fixture Design 
takes in the elements of design; tool 
design. Information at the ASTE booth, 
tion plans; and tool drawings. Three 
volumes replete with the know-how of 
design. Information at the ASTE booth, 
No. 888. T-4-165A 


Ultrasonic Inspection 


Sperry Products Company will ex- 
hibit the Reflectoscope and the Reflecto- 
gage, both designed for sub-surface 
inspection of materials. Also shown will 
be transformers and reactors, self-seal- 
ing couplings and hydraulic remote 
controls. Booth No. 13. T-4-165B 


Precision Parallels 


Anton Machine Works, booth No. 17, 
will have an exhibit of magnetic and 
non-magnetic parallels; trans- 
mitting tube parts. T-4-165-C 


Rolling Oils by Sunoco 


Straight and emulsifying oils which 
permit maximum productions in rolling 
steel and non-ferrous sheets will be dis- 
played by Sun Oil Company, booth No. 
717. Also exhibited will be Sunicut 
transparent cutting oils, emulsifying 
cutting oil, and Sun quenching oils. 

T-4-165D 


This cam-type automatic loc 
on all standard Siewek 
type drill jigs and is ava 
facturers and designe: SDE 
ing devices and machinery as 


bees 


GEO. SCHERR CO 
200C Lafayette St., New ’ 


SEE OUR EXHIBIT TOOL ENGINE 


Automatic Fixtire Loo} 
The Siewek Tool C 
standard 
clamps and details, w 
said to be a 


radically 
type automatic Fixtu 


In construction it meets the 
for secure and accurate dir 
effectiveness at all points of tr 
quick release. 
simplicity of design and 


These 


built 


operation and longer life. Space } 


T-4-120 


Saws by Circular Tool 
The entire line of Circle R Met 
ting Saws, products of the Cir 
Co., Inc., will be on disp 
Show, booth No. 225 
Among the Circle R s 
will be metal cutting, 
ting saws and slitting 
bide and carbide tippe 
ranging from 4 to 10 
R 
counter sinks, as wel 
ers, will also be include T-4-1204 


CHESTERMAN 
HEIGHT GAG 
Q LARGE SOLID BASE 
TRIANGULAR 
SCALE 
READING 
VERNIER 
MILLIMETER AW? 
GRADUATION 
ADJUSTMENT 


10-14—PH 
BOOTH 209 

Indi A-4- 
The Too! Engin’ 


: 
Jig Lock | 
| | ore 
| 7 
| 
a 
e 
| 
<i, 
AVAILABLE IN 12° 18-24 
WRITE FOR iL 
NY 
| 


(wist Drills 
loo! Co.. booth No. 
bide Twist Drills 
le for the proper 


to arlling. 


HYDRAULICS 


“HY-POWER” HYDRAULICS, developed by Hannifin, 
has brought forth an entirely new concept of the high speeds and 
extreme forces that can be developed hydraulically with small, 
compact, automatic work units. Based on the use of 5,000 p.s.i. 
pressure through an ingenious mechanical cycle control unit, 
4 “HY-POWER“ HYDRAULICS has gone far beyond its original application 
a in the famed Hannifin “Hy-Power” Hydraulic Riveter. Today, 
hundreds of production engineers and tool designers are using 
4 —— HY-POWER” HYDRAULICS as the key to faster, better production 
3 and lower costs for an almost unlimited range of applications. 
You, too, can benefit from this truly noteworthy develop- 
» ment. Ask for the story of “HY-POWER” HYDRAULICS — 


-arbide-tipped and 

_ the latter in sizes 
4 No. 53. The carbide- 
j from 3/32 to 1 in 

ssortment provides 


within their size 


T-4-115 


Brazing Demonstration 


As a feat f its exhibit, space No. 
1 will demonstrate 
ning errous and non-ferrous 
tals ver Brazing Alloys, 


a] tions will be in con- 
ne featuring torch 
y ing how these low- 
make strong, ductile 
simple procedures. 


yw how the use of a 
etup makes it possi- 
red production. An 
eer will be in con- 

discuss brazing 


RIVETING 


tool engineers. 


r-4-115A 


Broaching Developments 


e that the Colonial 
ay not exhibit its 
he ASTE Show—as, 
Colonial Dual-Ram 

illustrated, with 


lardized controls— 
rtheless have an 
1021—where latest 
ching techniques 
th Colonial Broach 


heart of the ““‘Hy-Power’’ System! Up to 


T-4-35 | 
} 
: \ HANNIFIN supplies everything you need to Sead for a coLyg | 
make “HY-POWER” HYDRAULICS work 
ai efficiently and dependably for you. og chia Bulletin 
# ; HYDRAULIC PRESSURE GENERATORS —The @ it tells the complete story of | 
| 


“HY-POWER” HYDRAULICS. 28 pages 


" | 5,000 p.s.i. pressure at your finger-tip under of equipment, application, and engi- 
- : ‘ exclusive automatic control. Occupies less neering data. Ask for Bulletin 150. 
e than 6 sq. ft. of floor space, yet is capable 
: of delivering hundreds of tons of useful 
force. 22 standard models COMPLETE MACHINES work 
4 ' 2 “HY-POWER” HYDRAULIC CYLINDERS— units ore easy to apply and use in machines 
— Built to work at various pressures up to of your own design or construction. Hannifin 


5,000 p.s.i. pressure. Heat treated alloy 
steel bodies with precision ground bore. 
Alloy steel rod, case hardened and ground. 
9 standard sizes, 2’° to 7%" bore. 


also offers a complete line of standard and 
specially made portable ond stationary 
Riveters, Punches, Presses, Multiple Riveting 
Machines, and Multiple Punching Machines. 


HANNIFIN CORPORATION 


1119 §. Kilbourn Ave. Chicago 24, Illinois 
AIR CYLINDERS e HYDRAULIC CYLINDERS © HYDRAULIC PRESSES 
PNEUMATIC PRESSES e© HYDRAULIC RIVETERS © AIR CONTROL VALVES 
Indicate A-4-155-1 


For further information, use Reader Service Card. See pages 129-130. 155 


it's contained in new 


Carbide Turning Tools 
In accordance with the theme of the 
ASTE “Cost Cutting” Exposition, the 
Everede Tool Company will place spe- 
cial emphasis on the carbide Turning 
Tool, here illustrated along with the 
other Everede tools. These tools, to be 


EW FEATURES! 


shown in booth No. 311 utilize eco- 
nomical triangular-shaped tool bits of 
sclid carbide. 

Equipped with mechanical chip 
breakers readily adjustable to “on-the- 
job” conditions, the turning tools elimi- 
nate the costly grinding operations and 
setup time ordinarily necessary to pro- 
vide chip breakers in the brazed-on type 
of tool. 

Only the tool bit is ground and the 
Everede holder remains intact, to be 
used indefinitely as compared to brazed- 
on tools which, in addition to time lost 
in backing off the shank, must even- 
tually be discarded. Bits for the Ever- 
ede tools are available in all leading 
brands of carbide. T-4-32 


LOW 


SENSATIONAL PRICE 
FOREDOM FLEXIBLE SHAFT MACHINE No. 9050. 


Quality Tested 
Since 1922 


portionately low prices. 


and finishing jobs. 


Order one now. 
Catalog N-4516 on request. 


sHart MACHINES 


SOLVE MANY PRODUCTION AND MAINTEWANCE PROBLEMS 


THE bench, mounted under the bench or hung up, 
1/15 H.P. high speed air-cooled universal motor, 
amply powerful “FOR EVERY LIGHT GRINDING, FIN- 
ISHING, and DEBURRING JOB.” Also available with 
ball-bearing handpieces—pencil-size or larger—at pro- 


Foredom Machines are engineered to give you the utmost 

in versatility and adaptability. FIVE HANDPIECE TYPES, all QUICK-DETACH- 
ABLE and INTERCHANGEABLE, afford you maximum utility, provide you with 
the RIGHT TOOL for the job at hand. Extra good flexing qualities in the shaft 
assemblies assure you of smooth, vibration-free performance. That's why the 
country’s leading toolmakers insist on Foredom for their ‘small work’ grinding 


ONLYS 95 complete 
27 with 
FOOT RHEOSTAT 

and Quick- 

Detachable 
PENCIL-SIZE- 

HANDPIECE 


| Foredom Electric Co., Dept. N-4516 |! 
Park Place, New York 


Send your catalog No. N-4516 showing | 
[different uses of Foredom Flexible | 
| Shaft machines. 


j Address . 
I City Zone. 


Indicate A-4-156-1 


Turret Punch Press 
A turret punch press—Mode] pa , 
—that combines the versatiliz, 
racy and high speed of - 
for rapid hole location 
strated by Wiedemann 
pany, booth No. 731. 


The machine carries 16 to 20 remoy. 
able stations in the turrets 
which may be quickly put int 
position. A stylus point follows a tem. 
plate, and when the work is proper 
positioned the stylus point engag 
template hole and automatically trips 
the press. T-4-224 


» 


ts 


Texaco Cutting Coolants 
Exhibited by the Texas C 
booth No. 512, will be 
Texaco cutting coolants 
increase production and to provide 
better finish at reduced costs, Texa 
will also demonstrate a gvease break- 
down machine, designed to prove th 
relative merits of various greases—th 
is, whether or not one may | 
to another. 


Reusable Fittings 
Ermeto fittings, and reusable hose « 
fittings, will be included in t hit 
of the Weatherhead Company, 00 
No. 1041. T~4-22 


“Twist of the Wrist” 
Even after the most severe operation 

Continental Standard Drive counterbor 

cutters, to be shown in spat 4 

are hand detachable fron 

Double driving lugs on t 

engage double abutments 

giving a balanced, positiv: 

not subject to shearing 

wedging action. Double 

one on each side of the 

bers, assure rigid aligr 

and holder. Manufactur 

nental Tool Works Divisi 

O Corporation. 


For further information, use Reader Service Card. See pages 129-130. 
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f IN 0 L G EA R When you Oilgea 
Surface B h Machi rOL 
SURFACE BROACHING MACHINES Machine vo 


are not incorporated in othe: 
machines. 

Consider these impor 
tant features carefully fo 
if you don't get Oilgea 
———— features you can't get Oil 
gear performance. 


WIDER SLIDES AND TABLES 


Tool slides and shuttle tables on Oilgear 
machines are up to 130% wider than ordi- 
nary. There’s ample room for grouping 
tools and fixtures to broach two or more 
parts in pairs, sets or sequence on EACH 
slide. Then too, there’s up to 4” more room 
for LONGER tools because the full stroke 
of slide can be used for broaching. These 
features alone multiply production for big- 
ger broaching profits. 


LONGER WAYS 


Heavy hardened and 
ground rectangular ways 
run FULL LENGTH of 


tool slide stroke to guide 


the slide for close toler- 
ance broaching. Slides DO 
NOT run off ways. Close 


slide and table clearances 


are retained indefinitely 


with simple gib and way 
adjustments. Ways and 
slides are automatically 
pressure lubricated each 
semi-cycle. 


+ 


, These are only a few of the many exclusive features i 
Oilgear Fluid Power Variable Speed Broaching Machine: 
Write for complete descriptive bulletins. THE OILGEAI 


COMPANY, 1573 W. Pierce St., Milwaukee 4, Wisconsir 


OLS ARE PULLED... NOT PUSHED 


ler ran 


ram PULLS slide downward to broach 
*, fam is in TENSION under broaching load 
npression. There’s no ram 

cause wear on ram, packing 
tive delivery of oil to pulling 


‘umn of oil on return side gives 

) 

0 

| H n. Then too, you get up to 
ene rn speed and save power with 

imple 


rative system. 


5 
= = | 

| | 


¢ Weightless, No Deflection 


e Positive, No Wear 


\ © Universal, Portable 
\ 
Independent of Temperature 


Watts 18” Auto-Collimator 


Also a complete range of 
optical shop tools includ- 


ing — 
Gages to test angles to 
three seconds accuracy. 


Projection type dividing 
. heads and rotary table. 


Tool makers and shop 
microscopes. 


Write for free catalog. / 


EQUIPMENT | 
COMPANY 


431 SOUTH DEARBORN ST. 
‘CHICAGO 5, ILL. 


Indicate A-4-158-1 


‘LIGHT BEAMS 


T.T.H. Alignment Telescope 


\ 
! 


158 For further information, use Reader Service Card. 


Micro Switches 


Among the many “Micro” precision 
switches to be shown by Micro Switch 
Division is the Micro-Limit precision 
limit switch, said to be one of the most 
versatile switches developed for indus- 
trial use. This switch combines preci- 
sion, ruggedness, and adjustability, 
making it ideal for new as well as re- 
placement switch use. 


Other Micro precision switches in- 
clude a hermetically sealed switch, a 
small thumb-nail size switch, and a 
small size double-pole, double-throw 
switch. Booth No. 557. T-4-161 


Automatic Serew Driving 


Hopper feeds for selection and po- 
sitioning of parts in assembly will be 
featured by Detroit Power Screw driver 
Company, booth No. 939. Also exhibited 
will be automatic screw driving ma- 
chines. T-4-161A 


Hydraulic Fittings 


The Flodar Corporation, which manu- 
factures both a flare type “Griptite” 
fitting—illustrated—and a no-flare type 
“Fluid Fortress” fitting for installation 
on machine tools, will display these ac- 
cessories on a vibrating machine, run- 
ning constantly, to demonstrate that 
their products will “stay put” under 
severe continuous service. 

So that visitor may freely judge per- 
formance, there will also be a tube rup- 
turing device showing how the fittings 
withstand tube rupturing pressures. 
Both the Griptube and Fluid Fortress 
fittings feature an alloy steel spring 
sleeve which further enhances gripping 
power. Space No. 203. T-4-68 


See pages 129-130. The To Engine 


Carbide Too! /vinder 


A new bench-type, 
Tool Grinder designe: 
with diamond wheels 
shown by Wickmar 
Company, space No 
can be used as a surf: 
breaker grinder, and 
and cutter grinder 


The machine is provid 
swivelling table and 
with micro setting scal 
grinding and 
reamers, and counterbores, It 
ered with a special 083 0 1 
versing motor, said 
free of vibration at this 
which can further be 
lever switch up to 70 time 
without harming the windings. T-4-% 


Tubular Tool Stee! 


A. Milne Company w 
die steel—that is, tul 
high chrome air-harde1 
oil-hardening tungster 
ganese; and other 
Timkin graphitic steels w 
hibit. Space No. 405 T-4-364 


| THE SIMMONS SYSTEM 


Latest System for accurate!) — 
60° Threads. Just add chart consis 
to the thread O. D. and “mike acr® 
the triangles to get the answer 
As simple as that! 


SHOP TESTED | 

Price only $8.60 f.0.b. Amariiic Texas 
Patented and Pending 

THREAD TRIANGLES. 

THREAD TRIANGLE GAGE 


W. T. SIMMONS 
TEXAS 
BOX 1303 AMARILLC 


Indicat 4-4-18 


| accu 
| A AT 100 HES This 
| 9015 ING 
| 90002? _ | 
/ N & 
L - 
. 
| ENGIC 


Industrial Diamonds 


ition, Industrial Dia- 


f America, Inc., will os 
7 try’s actual prod- a VHAT 
q booths, all in one 
Z stacks of enlarged 
1ames of members 
5 ¢ diamond tools will a3 
' nt ved: however, no WAITING FOR 
tification marks. & 


featu | be display boards of 


morkpleces the tools and end | Fills long awaited 

; the home, in travel, | need for medium 

tior ist! business and in 

war. A special feature will be the new | weight Drill Press 

IDA. H Chart demonstrated | 

i mat ner by robots, to in- 

Rinate thai ’s hardness. from Sensitive drilling machine with 25” 
derives, registers | swing for high speed production, 
above that of any | yet suitable for maintenance work. 

g sive 1 that its potential Variable speed drive—select exact speed 
; tive effici unlimited. Space | for any size drill from 1/8” to 1’’ 
N T-4-114 | 


self-locking, convenient speed control — 
no belts to change—tachometer 
provides accurate reading of spindle 


Multi Fluted Taps 


| 
lool Company will exhibit | speeds. Powered with 1% H.P. motor. 


] for their Multi- | Five spindle speed options, each 
e are special high- with a 4to 1 range froma 
teel t Pp with flutes ground | low of 206—825 R.P.M., 
cceptionally free cutting 
‘ fe. The exhibitor will R.P.M., with 3 phase 60 cycle 
es histories, on file, to motor. Oil groove table accuracy 
pr h as 125 pieces to maintained to .0007” in 6 inches — 
pit per tap. Booth No. maximum spindle travel 
a T-4-114A Splined spindle and driving sleeve are 
ball bearing equipped for free 
Air Speed Tools floating action. Alloy steel spindle and 
-Speed Tool Co., space No. 728, will quill precision machined and ground. 
-operated tools and Column diameter Machine 
. g “Air Speed” pneu- weight 765 lbs. Chart shows proper 
; file tools, valve speeds for different drill sizes. 
E g ts, volume control 
atic lubricator and 


speed saw blades. 
r-4-102 


Sibley Mode! 


Write for Catalog No. 69 


Coolant pump is the 
only extra. 


SIBLEY MACHINE & FOUNDRY CORP. 
114 East Tutt St., South Bend 23, indiana 


Send Catalog No. 69, Free 


Name Title 


MACHINE & FOUNDRY CORP. 
WAEAST TUTT STREET 
SOUTH BEND 23, INDIANA 


Indicate A-4-159-1 


For further information, use Reader Service Card. See pages 129-130. 159 


WEW SIBLEY ~ 4 | | 
| | 


“Swing Cut” Saw ibrex i American Machinig, 

A McGraw Hill publication Ameri 

Machinist is the ma; ne of . 
No. 106, will demonstrate the actual working production. th 
cutting operation of a novel type geared- 

in-head positive drive Metal Cutting Shear Clear Face Mill 

ground steel saw blades, cutting in fer- Ya a — —- Clear Face Mill with 

rous and non ferrous metals up to 3 in. blades, illustrated, wa 

in solids and 4 in. pipe. The demonstra- milling cast iron at the 


| ; of 30 to 90 in. per mir 
tion will show that the Stone “Swing peta a 10 in pat n 


The Stone Machinery Company, booth 


Saw. Using abrasive wheels and hollow The Ingersoll 


Cut” cuts faster with less burr or burn tipped blades, and 


to any angle up to 45 degrees. T-4-121 . . _ a available in sizes of 2 
up to any size required 
The Shear Clear cutter ; 
Simonds Abrasive Company will in- er production on present 
troduce their Fibrex Red Wheels, a makes possible late 
type of synthetic resin bonded grinding operating at oxirena 
me production. Tool life bety 
wheel of extra strength and durability. 
ih Wheel f d fr said to have been incre 
1 = eels are manufacture om five times. To be exhibit 
laminated sheets of cotton fibre, filled Ingersoll products in space N 
with abrasive, for cutting-off, deburring T-4-54 
and finishing operations. Booth No, 516. 
T-4-173 


Saws and Shears 

Circular saws in solid, inserted teeth, 
segmental type and carbide-tipped will 
be exhibited by Simonds Saw and Steel 
Co., booth No. 516. Also shown will be 
hand and hack saws, power blades, 
American pattern files, rotary shears, 
ground die steels and steel specialties. 


1. Precision Stu 
Boring Tool Sets 


Carbide Plane 
and Vertical Bor 
ing and Turning 
Mill Tools 


High Production 
Railroad Wheel 
Boring Tools 


Longer Life 
serted Blade Ad 
justable Reamets 


Indicate A-4-160-1 


160 For further information, use Reader Service Card, See pages 129-130. 
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position locking during rest period, the 
device eliminates additional locking 


Intermittent Motion Die Try-Out Pres 


A precision high speed intermittent and locating devices. Motion of working A 50-ton hydraulic 
Motion Drive, uni-directional in opera- period is shockless due to controlled ac- known as Model 50-D1 ill be . 
tion, will be exhibited by Ferguson Ma- celeration generated into cams. Drive duced by the Dake E e Con 
chine & Tool Co., Inc. Providing precise is applicable to punch press dials, web- booth No. 1014. This 
fed printing presses, and high speed to meet the need of the 
automatic machinery. die shop for trying , 
Also shown by Ferguson will be a pre- sample or short run py 


determined electronic counter said to be 
capable of counting objects or operations 
at speeds up to 20,000 per second. The — 
counter is pre-set directly to any num- 4 

ber from 1 to 999 by a push button key- 

board and can be turned off after each 

cycle or re-cycle automatically. Booth = 
No. 651. T-4-158 Y 


TAPPING MACHINES ELECTRIC INDEXING 


FIXTURES 
Go 


+ 


The press features pi 
of ram in both directi 


* 
_~ an 


AIR=ELECTRIC descends at two speeds, ope 
45 in. per minute in the rapi 
and automatically changing 
advance when pressure reaché 
HERE’S YOUR HIGH PRODUCTION | ton. During power advance 
DRILLING AND TAPPING LINEUP will advance at the rate of 3 ir 
FOR 1950! minute, exerting 50 tons pressu 
SEE THESE ETTCO-EMRICK TOOLS IN ACTION the return stroke the rar 


A.S.T.E. SHOW, APRIL 10-14 of a ten ton pull. The pres 
with guide platens and features a 
BOOTH No. 732 


Write for free descriptive bulletins. 


Precision T-Slot Bolts 
ETTCO TOOL CO. 
T-Slot Bolts designed 
traditional shortcomit Ma 


Machine Tool Builders 
to meet high strength requiremé 
MULTIPLE HEADS TAPPING | service, these T-slot bolts are ! 
ATTACHMENTS | from S.A.E. 4140. 

‘ They are then machine 
dimensions, hardened ar 
in an isothermiec quench. The 
said to provide 50 percent 
ing surface on the T-s 
a tensile strength of about 150,00 
Available in sizes 4 to 
and in lengths up to 30 inches. >” 
No. 546. 


15-ineh Drill! Press 

Atlas Press Company 
| 15 in. Atlas drill pres He 
ADJUSTABLE SPINDLE DRILL & TAP CHUCKS bench type, production base am 
or 4 spindle drills. Ava n 

of full-tilting or produ nlp 

Jacobs chuck or No. 1 or 2 Morse 


FIXED SPINDLE 


| spindle. See this prod on to - 
space No. 1008. 


Indicate A-4-162-1 
For further information, use Reader Service Card. See pages 129-130. The To Eagiee® 
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Holder 
space No. 643, 
‘i floater holder. The 

inique in floating 
proven in the 
field, utilizes a 
drive coupling to 
illel and/or angu- 
» tapping, reaming 


ns 


For further information, use Reader Service Card. 


No separate parts or clamping de- 
vices to become lost or to cause 
other complications. 

WRITE FOR THE NEW 


SUPER CATALOG 


lignment between 
be instantly cor- 
r tools enter holes 
"7 r bending. Because 
of this floating holder 
is for close center and 
rk T-4-163 
Magnetic Clamping Device 
1 magnetic clamping 
& f a pair of magneti- iM p a OV F D ; , 
ps so designed that j 
etic material may be 
and held firm- y D ES j G N 
ty f a magnetic chuck 
Ho poses Booth No. 
T-4-163A 
| New Clamping Method — Lower Prices 
Controlled Air Furnace es 
x mh Space No. 429, the F 
SSIES e a Model “B” Dela- 
sphere Furnace 
Manu! Delaware Tool 8 A. Hard chrome plote gives up to 
m ng a simplified con- 500% longer wear by eliminating 
t ystem and a wide chip erosion. 
fe of 1200-2800°F, any New clamping device gives con- 
to in be successfully trolled locking and stress-free 
he lled atmosphere carbide insert support. 
fh of scale or decar- . Easily accessible clamp locking 
b 4a screw for fast and easy blade 
A | | be installed in interchange 
it will, there- . Wing nut locks adjusting screw. 
view the unique No wrench required 
a em that provides . . Knock-out hele for easy carbide 
ad of temperature insert removel. 
4 and hard chrome plated, com- hangs. Permits adjacent set-up of 
: bined with quality SUPER work- holders. 
manship gives you a holder that See Them ot the A.S.T.E. Show 
resists distortion and scoring. The 
broached holes fully enclose and 
support the carbide inserts. 


Indicate A-4-163-1 


pages 129-130. 
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lar operation 7 
HOLDERS 
: 
| 

| 

| 

Bip 4; f. COMPANY | 


The Viking Tool Company will intro- 


duce a holder, for inserted carbide 
single-point tools, especially designed 
for tracing or duplicating lathes. This 
tool incorporates the same novel prin- 
ciple of applying serrations, to carbides, 
as previously applied to their carbide 
face milling cutters. 

Also to be exhibited by Viking is a 
line of slotting and side milling cutters 
in a choice of high speed steel, cast al- 
loy, or carbide inserted teeth. The de- 
sign provides a dual adjustable cutter 
incorporating the Viking mechanical 
lock. Booth No. 108. T-4-188 


You're In Good 
Company Using 


DICKERMAN 


Dickerman Die Feeds have proven to 
thousands of manufacturers (few listed 
here) how they can REDUCE man hours — 
and INCREASE production. Their 
sturdy construction assures maximum 
long life and accuracy under high-speed 
. can be set up in fifteen 
minutes for short runs. H. E. Dickerman 


production . . 


See This 
Feed in 
Operation 
at the Show 
Booth 324 


These 
know 


era/ 


Manufacturing Co., Springfield, Mass. 


DICKERMAN 


326-4/18 ALBANY ST. e SPRINGFIELD, MASS. 


*Write today for full details. 


“Unaloy” 


Union Manufactur 
exhibit “Unaloy” U 
Sets in space No. 65 
oped by Union Mfg. C 
material used in U 
which has contribute 
the wearing qualitie 
This die set is built jy 
standards proposed | 
part of a complete 
developed by this con 


Gulf Oils 


Exhibited among pet 
by Gulf Oil Company 
oils, hydraulic oils, lubri 
preventatives. Booth N 


Abrasive Dises 

Bay State Abrasive P: 
space No. 966, will feat 
DuraCut abrasive discs ir 
diameters, and 1% in t! 
raised hub or flat 
—said to be a “hot 
the abrasive field—wil 
in actual operation. 


These abrasive discs pron 
economy, longer life 
tained rate of cut iz 
tearing qualities that 
to use. Available in 
and grades. 


Chrome Plating 
The Chrome Elect! 


pany, space No. 955 
teresting exhibit of 
parts. While the exhi 
in that there will be 
stration, the company 
explain “chrome 

whereby new parts 
plated for added life 
restored to usefulness 


Indicate A-4-164-1 


For further information, use Reader Service Card. See pages 129-130. 


Holder for Tracer Lathes | 
Chuck 4 
4 Nese 
‘ 
int 
615 T-4.£ 
— 5 
| 
laire Div. x4 ‘on aw 
On, Ing | hem 
; ye lock, Inc. | iety of g 
ark Plug Diy | 1-4-4 q 
' Marine Prod 
s Clock Co 
Pin Cos 
Western Electric Co, 
Motor Co | have @ 
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= fully automatic drill chucks and tap 
The lix Master Chucks and Saws fully automatic irill chucks and tapping 
attachments, products of the Wahlstrom 


Collet Company American Machine & Foundry Com- Tool Division. A number of these tools 

Master, which was pany will exhibit a complete line of are illustrated. The Wahlstrom Model 

- ls of Today sec- “A” is a fully-automatic chuck that re- 

the Tool Engi- quires no keys, collets or wrenches to 

This ich is designed for lock the jaws—a slight hand-grip while 

® f it previous layout, , running does the trick—and the jaws 
g : Also, by Sheffer, | are fully self-centering 

' e of Sheffer collets i | DeWalt, Inc. also a subsidiary of 

eed f which typical ex- American Mach. & F'’dry. Co., will ex- 

t The Helix- hibit the DeWalt Woodworking Ma- 

should be seen by chine and the DeWalt Radial Arm Saw 

th cam milling. “s , The latter is practically 10-tools-in-1 in 

woe, 5 that it can make any type of straight- 

mo0e: ¢ line cut at any angle. Both displays in 

4 space No. 659 T-4-81 


Etched Monel 


: Inc., will feature 
to be the most re- 
Bent mate ised in the name- 


: ickel alloy used on 
nd s cid tanks, Monel 
Fi t to most industrial 


dials etched on 


Bron therefore weather the “tough 
; exhi y Anderson & Sons 
a ea col e line of engraved, em- 
Bossed, lit ind etched instru- 
r nelature plates for 
tions in addition 
No 29, @ Speed Indexers 
P-4-128A Will be in operation on rise and fall 
Grinder-Millers milling machine. Connected with 
automatic feed to show fully auto 
Precise Products Company will fea- matic positive-locking, accurate in- 
t the Grinder-Miller dexing 
mounted on such machine tools as a 
Bporton duy a Bridgeport vertical 
4 nd a South Bend precision Jathe. @ Lever Type Air Cylinders 
Give 3 to 4 times drawbar force of conventional 
4 gs Sar igyseteriegne air cylinder of same piston size. Donut design 
4 blindrical grinding and to allows work to be passed through. Will be on 
Milling and { g operations using spindle of turret lathe operating Erickson push 
ester idget mills. Booth chuck. 
441 T-4-166 


™ @ Full Floating Holders @ Other Cost-Cutting 
we Embody combination of Precision Tools! 


principles never before 
utilized in a floating hold- 
er. Corrects both parallel 
and angular misalignment. 
Shown on reaming and 
tapping operations. 


See drills being stubbed in collet 
chucks insuring longer life—'‘more 
holers per grind.” See precision ex 
panding mandrels on display, as well 
as the new larger size speed indexer 
(600 series), air chuck also incorporat 


ing lever princip'e, and other Erickson 
Precision Tools 


Free literature on all tools. 


ERICKSON TOOLS DEV ESION 
ss CLEVELAND, OHIO 


Indicate A-4-165-1 


2300 HAMILTON AVE. 


For further information, use Reader Service Card. See pages 129-130. 165 


REMINDEN 
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| 
| 
} 

| 
age | 
| | 
if you don’t get to the Show | 
iy Write Today for FREE LITERATURE | 


USE READERS SERVICE CARD 
ON PAGES 129-130 


FOR MORE INFORMATION ON 


@ TOOLS OF TODAY 
@ TRADE LITERATURE 
@ ADVERTISEMENTS 


PROSSER 
CARBIDE 
GRINDERS 


YOU GET the grinding angle you want 
instantly with the famous indexing feature 
of these Prosser high-speed grinders. The 
quick-acting tables need never be raised or 
lowered—and once set, they stay put. 


ECONOMICAL—You'll save time and you'll 
get more for your wheel dollar with a 
Prosser because wheels are easily adjusted 
to compensate for wear. Wheels can be 
used up practically 100%. 


VERSATILE—Designed by the same Prosser 
engineers who introduced cemented carbide 
to American industry, today’s Prosser Car- 
bide Grinders are equally effective on 
stellite and high-speed steel. 


Before you get a grinder for rough work or 
fine finishing, wet or dry...get the facts on 
the Prosser. For details on bench and floor 
Model EE models, on chip-breaker, drill-grinding and 
for grinding other attachments... write for literature. 


wet or dry DEALERSHIPS AVAILABLE 


Address Dept. 4 


Established 


1845 
THOMAS PROSSER & SON 


Indicate A-4-166-1 


120 Wall Street, New York 5, N.Y. 


Safety Drill Vise 


The Float-Lock Cor; 
troduce the Float-L 
press vise which, as | 
is a full floating vise ir 
ty features, Free to s 
table, or to any positi 
it may be used vertica 


to hold work and to ; 


turning with the drill! 


T-4-192 


Booth 


No. 


Print-Making Equipmen 


Ozalid, Division of General Aniline § 
Film Corporation, wil] } 


lave 


tion its “Ozability” systen 


copying costs in both sho 
Illustrating Ozalid’s re 


ments in print-making 


be the current Printmaste: 


and Streamliner models 


will be a complete ling 
tized products and 
Savings in duplicating 


cords and reports of all ki 


No. 537. 


Multi-Drills 


The Commander Mfg 


426, will exhibit the Com: 


Drill, here shown set 

drilling in a California 
set up to any hole patte 
a 9 in. circle, these 
maximum flexibility 
low initial tool cost 


Available with fron 
they fit practically an; 
imum center distanc: 
sizes accommodate range fi 
in. Special adaptions 

T-4-88 
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illustrated here are representative examples of the 
infinite variety of self-contained hydraulic power 
Units that are designed and built by Vickers for the 
more efficient operation of many kinds of machinery. 
These compact Units include all necessary pumps, 
piping, hydraulic 
motors and controls. Hydraulic connec- 


valves, intermediate reservoir, 
accessories, 
tions to the machine are grouped in a convenient 
manifold 
Design is simplified because arrangement is not 
- limited by structure of machine. Installation time and 
cost are substantially reduced because all hydraulic 
equipment is received as a self-contained “package” 
instead of separate parts that must be individually 
installed. Every Unit is pretested at factory and is 
ready for immediate operation. Cabinets which are 
optional, blend well with modern machine design. 
Operating adjustments and maintenance are simplified 
by convenient layout and gasket mounted valves. 
Vickers Custom Built Power Units have other important 


advantages ... ask for Bulletins 47-45 and 46-43. 


Fisit Our Display at the 
1.5.T.E. Show—Philadelphia 


Simplity Design | 
a Redu¢ 
e nStallation Costs | 
* Improve APPearance | 
| Save Time 
Maintenance | 
| MIcKERS OO} 


Gages by Starrett booth No. 322, will be the official intro- “Chrome Clad” 
A feature of the L S. Starrett exhibit duction of 25 tools added to the com- : 
pany’s lines of precision measuring tools The Lufkin Rule 
and dial indicators. 508, will feature their 
Among the latter is the portable dial 
hand gage No. 1015, designed for rapid — ner ee 
2 All Lufkin micromete: 
thickness gaging of such soft materials and depth—are now 
as rubber, textiles and leather, as well chrome-clad finish on 
as metallic materials and such “in-be- 


faces. 
tween” materials as plywood and card- The full polished out 
board. 


are fully chrome clad, 
Also to be introduced is the Starrett dull satin-chrome finis 


vernier height gage No. 354, which fea- markings. This finish j 
tures a slotted base that permits direct ing, longer wearing m 
reading or line scribing at any point resistance to rusting. 
from the base surface up to the limit of 

measuring range. T-4-168 


‘CTOMeter, 


Demonstration by Cushman 
The Cushman Chuck Compa: 


have working demons 
company’s line of chucks. Thes¢ 
strations will emphasize 

ations with faster and 

ing and setup, reductio1 
floor-time and_ in 
through use of power 


Among specific featu 
will be an operating 
speed aluminum body 
lustrated, for use with 
designed to operate at 

| to 6000 rpm. Booth N 
Indicate A-4-168-1 


For further information, use Reader Service Card. See pages 129-130. 


nishe 
MILWAUKEE @ “ 
epresentation 
Micro-metric jig-bored die sets in | 
‘commercial or precision grades ‘a 
‘are available to you through the INDIANAPOUS N 
LOS ANGELES . . An 7 4 
DETROIT DIE SET representative i330 f 
“your community. Phone or write 
prompt delivery of standard ISLAND, 82814 
special die sets and high- 
precision die maker's supplies. OR CAN, dena 4 
DETROIT. DIE SET CORPORATION \ 
2895 W. GRAND BLVD. + DETROIT 2, MICHIGAN 
, 
168 The T 


and 


ON THE 


POTTER JOHNSTON AUTOMATIC 


smaller size of the middle 


P&J Tooling solved it, a 
productivity by completing 


Crankcase every 12 minutes 


mits the combination of the P&J 

Automatic and P&J Tooling — in 
Bthis case the special work-holding 

fixture plus the P&J-engineered 
zecross slide and turret Tooling — 
Bhat accounts for the elimination 
y all unnecessary work handling. 


BeMony cuts are combined, and 


furth 


PER HOUR 


23 operations on this Crankcase are indicated by 


the heavy lines in the drawing — all precision- aL: : 


machined in one holding on the P&J 8DXT. The 


the back bore “‘B’’, presented a problem. Skillful 


bore “‘A’’, in relation to 


nd delivered excellent 
the job at the rate of one 
at 85% efficiency. 


machining time is lowered. As a 
result, operating costs are greatly 
reduced. You can attain the same 
economy-advantages in any mul- 
tiple operation work on castings 
and forgings by getting a P&J Tool- 


ing recommendation. Simply send 


a sample part or prints for a tooling 


and time estimate. 


Johnston Company 


Pawtucket R. / 


Indicate A-4-169-1 
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295 PARTS AN HOUR GROSS. A 20-inch power index table 
Two horizontal units off the radial lines 
drill the holes. Three radial horizontal units mill the slots and 
trigger clearance. Two vertical units mill the three notches. 


has seven fixtures. 


\ 
SS. 


has eight fixtures. 


390 PARTS AN HOUR GROSS. A 60-inch power index tabi 
At three stations nine units operate on three 
bosses. At four stations nine tools work from the front an 
units on the central column do the angular hole from the rea 


Combined operations 


Single-purpose drilling and 


tapping machines, built to 


each customer’s needs, produce much more per man-hour 


Dear Sir: 

General-purpose machines can do 
the. operations above. But these 
Kingsburys do them much cheaper 
and much faster. A Kingsbury does 
thousands of operations each hour — 
all automatically. One operator loads 
and unloads the parts. 


Units perform the operations 


A suitable drilling or tapping unit 
does each operation. If necessary 
we add a milling attachment or multi- 
spindle auxiliary head. Each unit is 
automatic and has its own motor (1/3 


For further information, 


to 5 hp). Units can be horizontal, 
vertical or at angles. (By the way, 
all 16 units for the compressor frame 
are at angles.) In one chucking of 
a part, a Kingsbury can do a variety 
of operations from many directions. 


Uniform, accurate machining 


Machining is uniform. Each unit 
has an automatic cycle and cam feed 
that do not vary. All fixtures on any 
one machine are interchangeable. 
Each machine does many operations 
on the part while it stays in its fixture 
and no one touches it. 


use Reader Service Card. See pages 129-130. 


Tools work to clos 
Bushings guide drills 
The bushings are in the 
plates that pilot to the f 


You are the boss 


You name the output rat 
operations and appro\ 
You approve our fixtu! 
we start engineering. 
samples before we shij 

Our key men take a 
your machine. They k 
If someone mentions a! 
they ask, ““Whose ma 
They attend to yourr 
features, electrical 
holders, guide bushi: 
Even the president an 


In 
The T 


Rifle bolt Compressor frame 3-8/9 ¢per pai} 
 Toperations from 4 directions 2loperations from 5 directions 
| 
bs 
rate anc¢ 
e se 
| interest 
— | 
resiaen 
te 
170 


060 PARTS AN HOUR GROSS. One vertical and four horizontal 
units tap five sides of the same part at the same time. There 
is no indexing. Three units have multi-spindle auxiliary heads. 
Nwo Kingsburys ahead of this setup drill these and other holes. 


. r time on proposals 


ur customers. 


The crucial moment 


Your King ry arrives. (Ten to 
pne it s t You remove the 
Bt fing, level it, con- 

| air lines, run off 

t them. You call 
pe front off ‘That new Kings- 
tion. Do you want 
t simple as that. 

n why plants keep 
| gsburys. Since the 
gill ints: have paid us 
3 cquipment, none 
r $200,000. (Don’t 
Some plants may 

King: bury.) 

Aor 


For further information, use Reader Service Card. 


21 PARTS AN HOUR GROSS. One part at a time indexes on its 
axis, 1/7 tum per index. Three angular units drill the flanges 
after indexes 1 to 7, countersink after 2 to 8 and tap after 3 to 
9. Three horizontal units do the eight holes after indexes | to 3. 


and output 


Can we save you money? 


It costs nothing but a little time 
and a stamp to get a firm proposal. 
Just send a print to our Mr. L. A. 
Carll. Tell him the operations and 
hourly output you need. Or ask him 
for free bulletins showing 53 setups. 

Sincerely, 
Kingsbury Machine Tool Corp. 
120 Laurel Street, Keene, N. H. 


KINGSBURY 


About the costs on the drawings 


Each unit cost includes the man 
and machine on all operations 
shown — no power or overhead. 
We assumed three things: 1) 80% 
eficiency, 2) Each man’s wage 
rate would equal the national 
average for such work, 3) The 
entire cost of each machine and 

ling would be paid for after 
only 6000 hours of operation, a 
fraction of its useful life. 


See 


Indicate A-4-171-1 
pages 129-130. 171 
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Clamps and Mounting Bolts 

Produced to save in cost of designing 
and tool making, Wespo Fixture Clamps 
for work holding come in 12 types and 
94 sizes. Spherical washers allow clamps 
to float and to compensate for irregu- 
larities in the work—as for example, 
note the quick action center cam clamp 
illustrated. 


Wespo mounting bolts, bolster bolts 
and T-bolts are made to J.I.C. Standards 
and reduce cost by holding dies and 


bolts to plates more securely and 
lengthening their lives. Bolster bolts 
are available in sizes up to 1% in. 
dia., heads square to 3 in. or hex, 25% 
in., T-bolts \% to 1 in. diameters, lengths 
4 to 22 inches. Products of West Point 
Mfg. Co., these tools will be shown in 
booth No. 1141. T-4-24 


Overload Control 
The Brinnell Company, booth No. 567, 
will feature the Protectron, an elec- 
tronic control to prevent overload of 
motors and electrical equipment. 


T-4-24A 


Small Parts Feeders 
Vilerating feeders for small parts will 
be demonstrated by the Syntron Com- 
pany, booth No, 24. T-4-24B 


Honing by Sunnen 

Sunnen Products Company will intro- 
duce recent honing tools, including the 
external hone, illustrated, and the Hon- 
all. The latter tool is designed for sizing 
and finishing holes requiring geometric 
accuracy and fine surface finish. A port- 
able tool, it can be taken to the work 
and is therefore applicable to a wide 
range of honing operations. Booth No. 
531. T-4-202 


Drawing Compounds 
In addition to cutting and quenching 
oils, Shell Oil Company, Inc., will fea- 
ture hydraulic oil compounds for deep 
drawing of metals. Also on exhibit will 
be late developments in rust preven- 
tatives. Booth No. 922. T-4-202A 


“Cut-aways” by Socony 

Socony-Vacuum Oil Co., Inc., will 
have a specially designed background 
with explanatory text and full-color 
illustrations of “cut-away” machines 
using Socony-Vacuum products in 
metal processing operations. Booth No. 
1035. T-4-202B 


The 1950 Contour-Matic 

The 1950 DoAll Contour-matic, by 
the DoAll Company, is a completely 
hydraulic manufacturing machine tool 
operated from a centralized control 
panel. Work feed, machine operating 
speed, tool posts, brakes and work table 
tilt are all hydraulically operated. 

This machine provides facilities for 
band machining every known solid 
material, whether it be glass, hardened 
steels, wood, plastic, rubber, or other 
machineable materials. Having from 40 
to 10,000 fpm infinitely variable speed, 
it uses anyone of 27 band cutting tools 
developed specifically for efficient cut- 
ting of all solid materials. 


Chief of these tools is the Line Mill- 
ing Band and Line Grinding Band so 
that line milling, line grinding, honing, 
and abrading operations can be per- 
formed on tough hardened metals and 
vitreous materials. This machine, and 
other DoAll equipment, will be shown 


in space No, 121. T-4-15 


Riveting Equipment 
Riveting machines and attachments 
will be exhibited by Edwin B. Stimpson 
Company, booth No. 647. Also shown 
will be sample stampings and parts 
produced by this equipment. T-4-15A 


Industrial Oils 
Displayed by Wynn’s Friction Proof- 
ing Oil will be a line of industrial oils; 
also, an inhibitor to oil to create a tough 
film to prevent metal-to-metal wear. 
Booth No. 19. T-4-15B 


Exhibit and Pla); Tour 


Tinius Olsen Testing 
pany will exhibit testir 
cluding the L. C. Typ: 
machine 10,000 and 1.00 
for standard tensile. 
transverse tests of m« 
products. 


0 

Also, Olsen will introduce the 
EAA Electodyne indicator, deve 
for use with Olsen Type E-O | 
machines. In addition to the ex 
the Show, booth No. 1146 
invites visits to the plant at 
suburban Philadelphia T-4-1% 


Diamond Abrasive 


The Industrial Prod 
Elgin National Watc! 
introduce its latest dev« 
mond abrasives—the E Dyt 


This abrasive, which yvaila 
eleven Bureau of Stan gra 
said to cut faster ar go | 
because precision-gra 
pure diamond, comp 
exclusive Elgin vehicl 

Universal solubility { 
after polishing, distinct 
cation for quick selecti: 
convenience for prod 
plication, are said to 
truly a “Tool of Toda . 
finishing. Booth No. 30 T-4- 
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Looking for savings? 


PRODUCTI DNNeC 


Trl ON THIS NDCD ATI 
a | LU Lin 


NEW MONO-LEVER 
CONTROL . ONE 
HAND All 
TABLE MOVEMENTs * 


Here’s a Kearney & Trecker Chucking Table milling Diagram shows setup for reciprocal milling. Operator 
machine with automatic cycle and Mono-Lever Con- engages Mono-Lever only once for entire run — 
trol giving a 48% boost to production of this worm spends the rest of his time loading and unloading work- 
wheel housing. Mono-Lever Control and automatic pieces. Table moves constantly, idle cutter time is at 
table operation is the answer. a minimum. 

4 HEN it comes to boosting production — 


a OMPARE there’s nothing else like them. We mean 


Kearney & Trecker Milling Machines with 
; Mono-Lever Control and Automatic Table 
Production by old method. Cycle. 

Take a look at the job described here and 
the bar graph at lower left. See how these 
machines have cut milling costs for others 

16% to 96%! Yes, and they can do the same 

48 for you! 
’ Contact us or our nearest representative. 
NERE'S GRAPHIC PROOF OF SAVINGS RESULTS Get proven facts on how Kearney & Trecker’s 
16%-49% 49% 96% milling machines with Mono-Lever Control 


Production gain using a Kearney & Trecker 
Milling Machine with Mono-Lever Control and 
Automatic Table Cycle, 


or a and Automatic Table Cycle can cut your costs, 
/ 0 ‘ increase your savings. Kearney & Trecker 
q aes Be Corp., 6784 W. National Ave., Milwaukee 
1 nimum over-all savings reported from any 14, Wis. 
: 1) . done on a Kearney & Trecker Milling 
| — = with Mono-Lever Control and Automatic 
cle 
Q > rity of over-all savings from jobs done on ; 
shines fall here. 
Ur avorable conditions, several jobs done on \ 


chines have shown savings like this! 


Indicate A-4-173-1 


For further information, use Reader Service Card. See pages 129-130. 173 
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INCREASE PERCENTAGE 
GRINDING TIME 


with these 


ADVANCE-DESIGN AUTOMATIC CYCLE ARRANGEMENTS 


THE NEW Automatic Cycle and Spark-Tim- 
ing Arrangement and the new Automatic 
Cycle and Sizing Arrangement make Brown 
& Sharpe Plain Grinding Machines even 
more productive and versatile. They assure 
extremely-rapid uniformity of sizing and 
finish, practically full-time grinding, a min- 
imum of rejects ... with less effort and 
attention from the operator. 


A UNIQUE FEATURE common to both 
Arrangements is the direct-contact wheel- 
to-work manual infeed at the start of the 
eyele. This feature permits larger work tol- 
erances in preceding operations. It elim- 
inates the need of set-ups that favor the high 


1. Immediate contact 2. “Air cutting’’ on 
with work. conventional! 
machines with auto- 

matic cycle. 


limit of previous turning tolerances. Non- 


productive time is out...no “air-cutting” 
—net result, appreciably lower overall 


machining cost. 


ANOTHER IMPORTANT FEATURE Common to 
both arrangements is ease of disengagement, 
whereby the machines are instantly ayail- 
able as standard plain grinding machines. 


Investigate these new opportunities to 
reduce your grinding costs still further. 
Highlights of each arrangement given on 


opposite page. Arrangements available on 


all Brown and Sharpe Plain Grinding Ma- 
chines. Write for complete details. Brown 
& Sharpe Mfg. Co., Providence 1, R.L, U.S.A. 


> These two diagrams show the advantage of 
Brown & Sharpe infeed over conven 
automatic cycle infeeds. 1. Brown & Sharp 
infeed brings grinding wheel into imn 
contact with work by a continuous sn 
sweep of handwheel . . . provides i) 
grind before cross-feed pawl is eng 
2. With conventional infeed, whe 
approach work on slow feed 


j 
| 
4 
| 
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No. 22 Plain Grinding Machine 
with Automatic Cycle and Spark- 
Timing Arrangement. 


~~“ No. 10 Plain Grinding Machine 


with Automatic Cycle and Sizing- 
Arrangement. 


AUTOMATIC CYCLE AND 
SPARK-TIMING ARRANGEMENT 


On plunge-cut or transverse grinding 
where uniformity of sizing and finish is 
essential, this arrangement automati- 
cally controls spark time and operation at a 
predetermined rate (spark time ad- 
justable from 2 to 180 seconds). After grind- 
ing is completed, wheel slide with- 
draws automatically, headstock stops and 
coolant is shut off. Arrangement used 
with reciprocating table employs normal 
amount of spark time allowed for 
traverse grinding without automatic cycle. 
Handwheel operation provides posi- 
tive protection against automatic cycle 
starting accidentally. 


AUTOMATIC CYCLE AND 
SIZING ARRANGEMENT 


For longer production runs on plunge-cut 
grinding, where uniform sizing and 
finish to .0001” are desired, this arrange- 
ment offers maximum output at mini- 
mum cost and effort. It automatically sizes 
from the work—eliminates compen- 
sating for wheel wear and effects of wheel 
truing. After loading and three sim- 
ple hand operations, cycle is completed au- 
tomatically. When wheel approaches 
within .001” to .003” (pre-set on work sizing 
gage) of finish size, cycle changes from 
coarse feed to predetermined fine feed. 


THESE TWO NEW ARRANGEMENTS NOW 
AVAILABLE on the following Brown & Sharpe 
Plain Grinding Machines: No. 5 
Nos. 10 & 12— Nos. 20, 22 & 23. 


| 

: 

| 
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hexagon stock. 


STRONGER ASSEMBLIES! Danly Knurled Socket Head Cap 
Screws have been tested to 289,200 pounds per square inch 

. shearing under the head is minimized! Precision threads 
assure more actual thread bearing and permit harder tighten- 


ing without danger of stripping. 


FASTER DRIVING! Knurled heads assure a firm finger grip for 
easy setting by hand! Danly Knurled Socket Head Cap Screws 
and Stripper Bolts can be driven almost all the way “home” 
before the wrench is applied for final tightening. 

EASIER TIGHTENING! Hexagon socket heads accommodate 
convenient key type wrenches, assuring easier driving in awk- 
ward locations and permitting more compact assembly. For 
special jobs, special wrenches are easily made from standard 


SEND FOR THIS FOLDER 
for complete catalog 


and purchasing 
information. / >> 


@ ACME training covers the whole field 
of tool and die design, including processing, 
estimating . . laying out and detailing 
tools, jigs, fixtures, dies and gages of 
every description 

@ ACME offers separate courses in tool 
design and die design for beginners who 
wish to specialize or for designers 
experienced in one subject, who wish to 
learn the other. 


@ ACME training has been fully proved 
in practice, and is endorsed by industry. 
Hundreds of graduates are employed as de- 
signers, checkers, process engineers, chief 
engineers. Acme training is organized .. . 
it develops better designers . . . in a fraction 
of the time required by apprenticeship! 


BEND, INDIANA 
129 West Colfax Ave. 
Curcaco, ILLINotrs 

2804 W. Belmont Ave. 


Indicate A-4-176-1 


In less than a year, prepare yourself for a fine posi- 
tion in the ever-expanding tool and die industry. 


ACME SCHOOL OF DIE DESIGN ENGINEERING 
General Offices and Correspondence Course Division 
129 WEST COLFAX AVE., SOUTH BEND 1, INDIANA 
CALL IN PERSON, TELEPHONE, OR WRITE DEPT. 1, AT YOUR NEAREST ACME SCHOOL TODAY! 
RESIDENT 
Dayton, Onto 
8 N. Jefferson St. 


RICHMOND, 
Morton Center Bldg. 


SCHOOLS 


INDIANA 


Canadian Residents write Stewart E. Pineo, 1827 Jefferson Blvd., Sandwich East, Ontario 


OFFERS THESE 
ADVANTAGES! 


@ ACME courses are prepared by experts, 
who know from actual experience just 
what training is necessary to secure and 
hold responsible designing positions. 


@ ACME copyrighted texts embody the 
largest and finest collection of drawings 
and formulas ever developed on tool and 
die design—a storehouse of design- 
ing information. 


@ ACME offers you a real opportunity, 
with a future . . . qualifies you in less than 
a year for a lucrative position in a grow- 
ing industry. Individual training permits 
enrollment at any time, in day or evening 
classes approved. Correspondence 
courses available. Act now! 


Detroit, MIcHIGAN 
17 Brady Street 
Los ANGELES, CALIP. 
373 N. Western Ave. 
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Indicate A-4-176-2 


egulator 


C. A. Norgren Company will featy 


its Filter-Regulator, which combine f 
both function in one compact unit on] ; 
11 in. high. Designed to filter air a 5 / 
non-corrosive gasses at pressures up t 4, 
125 psi, the unit may be installed a / 


original equipment n pI 
machines and as plant 
spray-painting lines, inst 

trol, and other industrial se1 

and other Norgren products 
demonstrated in space No. 635, T-4-% 


Angle Drives by Donovan 


Among the interesting 
plays at the ASTE Sho 
ing model of Angle Drive 
Donovan Company. Thes¢ 
operate without gears al 
industrial applications 
in operation at vario ngle 
No. 1. T-4-374 


Carbo-Mills and Burs 


Severance Tool Industries 
exhibit a full line of their C 
in booth No. 953. Thess 
which have a wide ral 
which further have 


beyond that of steel 
ground when finally 
of original cost. Such 
stores them to new co! 


+ 


iM KNURLED SOCKET HEAD 
CAP SCREWS & STRIPPER BOLTS we 
l 
< 
| 
| 
| Toot and 
Design Training 


These 


There 


ther file like 


Other Divisions of SIMONDS SAW AND STEEL CO. 
moking Quolity Products for Industry 


Special Electr: 
Fernece Steels 


a “Red Tang” File, because: 1— It’s the only file 
nade t ds’ single standard of quality. 2—It’s the only file made with teeth 
designed nonds Metal-Cutting Saw teeth .. . teeth that cut instead of scrape. 
— Eve Ned Tang’ File is individually hardened, brine-quenched, and 
4 

—— Prove Simonds Consistent Cut-Ability for yourself. See your 
industr 
ply Distributor ... or call the nearest Simonds office ...and get 
fa more file-miles per dollar. 
born AND SOLID SAWS FLES sMETAL BANDS FLAT GROUND STOCK HACK SAW BLADES 


For further information, use Reader Service Card. 


See pages 129 
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VISIT BOOTH 802 

AND SEE HOW THE COST 
OF DRILLING THESE THREE 
ae WAS CUT 50% 


“The split penny savings we 
make on secondary operations 
through Bellows "Controlled. 
Air-Power” helps keep our 
competitive position solid,” 


BELLOWS 
Fewer 


“We cut the cost of drilling 
these three holes from 2 cent 
to % cent 


HERE WAS THE PROBLEM 


“We had been drilling thes 
holes one at a time on hand-fed 
drill presses. The run wasn't 
long enough to warrant 
expensive drilling equipment 
but was too long for the costly 
way we were doing it. 


“At the suggestion of a Bellows 
Field Engineer we installed a 
Bellows Feed to feed the drill 
spindle, a Bellows Rotary Feed 
Table to position the parts 
under the spindle and a work 
holding unit powered by a 
Bellows Air Motor to hold the 
part in position, The drill 
press feed, the work feed table, 
and the clamping unit were 
synchronized to work contin- 
uously and automatically. The 
savings on the first month's 
production more than paid for 
the cost of the entire unit.” 


White oa the FOTO FACTS FILE 


We'd like you to see other typ- 


WAS THE SOLUTION 


IT CUT DRILLING COSTS FROM 
Ya CENT TO 4 CENT PER PART 


@ The actual set-up is dupli- 
cated in The Bellows Company 
Booth 802. Come in and see how 
you, too, can use “Controlled- 
Air-Power” to cut your costs — 
whether your plant is large or 
small. 


make your profit picture brighter. 


The Bellows c. 


ical case histories showing how 
Bellows “Controlled-Air-Power” 
Devices are helping alert manage- 
ment cut costs. Write for your 
copy of the Foto Facts File today. 
It’s full of practical suggestions, 
photos, wiring diagrams, cost and 
production figures — helpful in- 
formation you can apply to your 
own production problems to 


MANUFACTURERS OF AIR MOTORS * AIR CYLINDERS « ‘AIR POWERED FEEDS © AIR VISES © AIR- HYDRAULIC VISES © AIR POWE 
Ind 4-4 
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For rugged weld grinding, 
Saf-T-Cut disc-wheels have 
no superior. 

Will fit all standard right-angle 
head grinders and sanders... 
air or electric driven 


@ This unique Bay State product, reinforced with 
strong nylon cord, is being acclaimed the “hottest’’ develop- 
ment in the abrasive field. There are definite reasons for 
such valued recognition when it comes to rough, heavy- 
duty portable jobs that must be done FAST. Ask for a free 
demonstration. You be the judge. 


BAY STATE ABRASIVE PRODUCTS CO., Westboro, Mass. 


Chicago, Cleveland, Detroit, Pittsburgh © Distributors All Principal Cities 


Indicate A-4-179-1 


For further information, use Reader Service Card. See pages 129-130. 179 
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DIAL THICKNESS GAUGES 


give impersonal, accurate results 


FASTER 


When you want to measure the thickness of either hard or 
resilient sheet materials you'll find one of these Ames Dial 
Comparators best for the job. 


Ames No. 2 Dial Comparator 
is used for measuring non-yielding 
materials — sheet metal — hard 
rubber — glass. Compact and 
steady, it is ideal for bench use. 
The 2” dia. table is adjustable to 
bring pointer to zero. Fingertip 
lever raises contact for rapid inser- 
tion of pieces. Release lever and 
read dial for a truly impersonal 
and accurate result. 


Ames No. 2W Comparator is 
similar to the Ames No. 2 but is 
fitted with a dead weight for stand- 
ard measuring of resilient mate- 
rials — sheet rubber — paper — 
plastics — etc. 


Both gauges are available with 
dial graduations in .001”, .000S”, 
.0001” and .01 mm. Write for 


full details. 


Indicate A-4-180- 


“Truare” Retaining Ring 

Waldes Kohinoor, In: 
as part of their exhibit n eck 
applications of all ty f 
“Truarc” retaining rin ic} 
“E” rings, illustrated, the - 
triangular rings; also, 1. 
ing type rings. 


BOWED “E” RING 


hig: 
TANDARD 
In addition, there will be recent dey: 
opments in retaining rings such as 
designed to take up end play. T 
rings will be demonstrated and s 
in actual application. Booth N 
T-4-181 


Controlled Rake Angle 
| The high light of the Edward Blk 
| 


Company exhibit will be thei 
Grinder which, demonstrated, wi 
| the possibility of controlled rake 


on the cutting teeth of taps ; 

providing the benefits that 

rake angle gives to any metal cutting 

tool. The display will be supplement 

with their tap chamfer grinders, dri 

| grinders and other products. Booth N 
919. T-4-181A 


Reproduction Equipment 


Eugene Dietzgen Company wil 
| play drawing instruments, slide 
| engineering and reproduction eq 
ment. Booth No. 865. T-4-181B 


Tool Control 


McCaskey Tool Crib Control 
demonstrated in space No. 59! 
ASTE Show. The system here par' 
lustrated is arranged cont 
tungsten carbide tools 
control of over 2000 tool items 10a 
360 men employed by one uset 

Because of the treme 
in carbide tools, the McC 
Company believes that their ex! 
be a “feature product” 
sition. Certainly it will 
countants and tool supervis 
do with tool control. T-4-# 


1 
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preventatives in CQO) 30 Adie Street 
SS 


peration at the TOOL ENGINEERS SHOW-Booth 105 


NEW 
AUTOMATIC 


1ow Walker-Turner 


alworkina industry 


CUT PRODUCTION COST: 


If you’re interested in more efficient production methods (and who 
isn’t these days! ), you'll make the Walker-Turner Booth — 105 — your 
first stop at the A.S.T.E. Exposition in Philadelphia. 


You'll want to see such outstanding developments in machine design 
as the new Automatic Power Feed, which makes the Walker-Turner 16” 
Band Saw truly a cost-cutting machine. 


You'll want to inspect and operate the other machines in this complete 
line . . . to see at first hand how Walker-Turner design helps you do a 
better job... faster . . . for less. 


So whatever you do, wherever you go at the Tool Show, don’t miss 
Walker-Turner’s “Cost-Cutting” Exhibit at Booth 105. 


7: DRILL PRESSES * RADIAL DRILLS * TILTING ARBOR SAWS 
BELT and DISC SURFACERS * METAL CUTTING BAND SAWS 


WALKER-TURNER DIVISION 


PLAINFIELD, NEW JERSEY 


Indicate A-4-181-1 
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Bel most revolutionary improvement in there are patents pendin q 
‘sign sin iagara introduced the _Its high hourly 
process evelopment and Maintenance economies 
testing for many years. It is patented and tures... are am : | 


Note each one of these outstanding features: 


fall the advantages of a friction 6 Can be operated by palm buttons, 15 Can be completely removed with- 


foot switch or push buttons. out taking off the drive wheel. 
all the advantages of a Sleeve Can operate single stroke or 16 


nh 


Drive wheel next to frame... 
ch. continuous. 


minimum overhang. 

be engaged or disengaged at Provides positive drive. 17 
point in the stroke. Has no friction members to wear. bearings. 

be jogged through the full 360 Generates no heat. 18 Gears and clutch run in a bath of 

Bankshaft travel. Has low air consumption. oil. 
be stopped instantly, regardless Makes instant engagement. 19 Has few moving parts. Integral 
sition of crank, by stop button, 3 Provides effortless operation. jaws and splines. 


ric eye, limit switch or high { Is located on outside of drive 20 
bency electric field. wheel. 


Drive wheel runs on anti-friction 


Presses so equipped are provided 
with air releasing brake. 


/ARA MACHINE AND TOOL WORKS , BUFFALO 11, NEW YORK 
DISTRICT OFFICES: DETROIT, CLEVELAND, NEW YORK 
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uble Crank Gap Pres Straight Sided Presses Inclinable Presses, 


Vasco Supreme Steel 


Gear-Type Hydra 


Adel Precision Prod 


Pump 
Production economies are achieved by 


use of Vasco Supreme, a high-speed 1040, will exhibit a | f Ap 
steel recently developed by Vanadium- hydraulic pumps for ial ar 
Alloys Steel Company. Containing equipment applicatior Fin 


1.50% carbon and 5% vanadium, Vasco 
Supreme can be placed in service at a 
higher hardness and, as claimed, with 
greater wear resistance. 


1000 psi service, thes« 
able in various mod 
pacities, at 1800 rpm, { 
Each model may be 

mountings. The Seri« 
lustrated. 


In addition to improved air control 
valves recently announced in these col- 
umns, Hannifin Corporation will have 
on display its small, air-operated press— 
the Han-D-Press, Model M-1. 
Hannifin describes this press as fast- 
operating, semi-automatic, and moder- 
ately priced. 

It is especially applicable to press fit 
assembly operations, such as in the 
manufacture ef electric motors, small . F 
tools, and bearing parts, and to staking Hydraulic Appliances 
operations, as in the assembly of radio Galland-Henning Manuf 
parts. It is also suitable for light stamp- 
ing, marking, and die cutting operations. 


Successful uses range from cutting 
tools such as form tools, milling cutters, 
broaches, drills and tool bits to a wide 
variety of die and wear resisting appli- 
cations, 


A typical use of Vasco Supreme is il- 
lustrated. As claimed, this die—which 


Company will have an extensive exh 


blanks laminations for small electric Space No. 215. T-4-159 of hydraulic airguns, 

motors from silicon steel sheet—pro- including Nopak air and 
duced 175,000 pieces per grind with Electrical Motors valves and cylinders for 
Vasco Supreme as compared to 80,000 Electrical motors and testing equip- fluid power. Designed for use as con 
pieces per grind when made of the for- ment will be displayed by Simpson ponent parts of machinery or equ 
mer tool material. See this steel dis- Electric Company, booth No. 714. ment benefiting industry. Booth 


played in space No. 666. T-4-97 T-4-159A 844. T-4-104 


Economize in Tooling Costs by Using 


SWARTZ FIXTURES 


All Fixtures Have Hardened 
and Ground Working Parts... 


To Outlast Many Toolings. 


Fixture to drill holes in manifold. 


All points of drill thrust are auto- WRITE FOR CATALOG 941 


matically compensated. 


Call Our Engineering Department for Suggestions 


SWARTZ TOOL PRODUCTS CO., INC 


13330 Foley Ave. WE 3-1522 Detroit, Michigan 


Represented by 


CLEVELAND HOCSTON PITTSBURG LOS ANGELES CINCINATTI ANADA 
Production Tool Co Engineering Sales Co. Tool Engineer Products Technical Broaching Co R. W. Pratt Firth B =o 
MILWAUKEE CHICAGO PHILADELPHIA NEW ORLEANS BOSTON it, On 

Geo. M. Wolff Co. Ernie Johnson Morgan Tool Equipment Co. Engineering Sales Co. A. R. Shevlin G Co 
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BRASIVE 


WHEELS 


For EXTRA LONG WHEEL LIFE, versatility, fast cutting, here's your answer . . . 
Fibrex Red Wheels. They're strong, tough durable for truly outstanding action in 
heading into welds, removing flash and bead and cleaning up rough ragged sur- 


faces, especially on stainless steel. 


Depressed Center Wheels (with adaptor) for all portable disc sanders and right 


angle grinders . . . straight wheels for cutting and all purpose grinding with regular 


equipment. Your choice of grain sizes .. . 16, 24, 36, 50 or 80. Send now for 


Bulletin ESA 186 giving full details on these new and amazingly versatile abra- 


sive tools. 


N OF SIMONDS SAW AND STEEL CO., FITCHBURG, MASS. OTH ER SIMONDS COMPANIES: SIMONDS STEEL MILLS, LOCKPORT. WN. Y.. 
SIMONDS CANADA SAW CO., LTD MONTREAL, QUE.. AND SIMONDS CANADA ABRASIVE CO... LTD... ARVIDA, QUE 


For further information, use Reader Service Card. See pages 129-130. 185 
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‘OF PRODUCTION 
OF INSPECTION 


BAUSCH & LOMB PRECISION INSTRUMENTS 


CONTOUR MEASURING 
PROJECTOR 


You save time and money by assuring more 
accurate measurements than any other projector can 
give you. You get angular measurements to + 1 
minute of arc, with the protractor screen. You 
get direct linear measurements to + .0OO1 over 
a range of 4x6", with the cross slide stage. 

You save time and money by spotting inac- 
curacies quickly and simply. Dimensions, angles, 
and profiles of production-run parts can be com- 

ared directly with a traced outline of the pro- 
jected image of the master part, or with a large 
scale drawing superimposed on the screen. 
Catalog D-27. 


TOOLMAKERS’ 
MICROSCOPE 


Linear measurements to + .0001”, 
and, when fitted with a protractor 
eyepiece, angular measurements 
to 1 minute of arc, can be 
made with this sturdy micro- 
scope. Operation is extremely 
simple and fast. Opaque and trans- 
parent objects of any contour can 
be measured. Catalog D-22. 


PARA-PLANE 
GAGES 


Now you can have "‘lab- 
Oratory” accuracy of 
0.000001” in the deter- 
mination of flatness and 
parallelism of reflecting 
surfaces...with produc- 
tion-line simplicity and 
speed. So simple that an 
unskilled operator can 
make measurements aft- 
er a few minutes of in- 
struction. 

Twosizes of Para-Plane 


STEREOSCOPIC WIDE 
FIELD MICROSCOPES 


Provide clear, sharp, 3-dimen- 
sional, unreversed, magnified im- 


Gages are available: the 
larger (top) tests objects 
up to 6” in diameter; the 
smaller (bottom) tests 
up to 3” in diameter. 


uhe Bulletin D-224. 
ages. Used extensively in indus- 


try for greater speed and accuracy 
in small parts assembly opera- 
tions, inspection of tools and fin- 
ished parts, and precision machin- 
ing of small parts. 15 models for 
many uses. Catalog D-15. 


WRITE for complete information on these five importa 
optical aids designed to help you save time an 
You may be Paying many times over their cost in lost 0° 
and rejects. Send your request to Bausch & Lomb Ops 
Company, 763-P St. Paul Street, Rochester 2, New Yor 


BAUSCH LOMB 


OPTICAL COMPANY ROCHESTER NL 
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Too bad he persists — his beak’s much too dull, 
For the pole is of steel — and he'll fracture his skull! 


dpecker sits on a telephone pole 
es very hard to tap out a hole. 


| 


me folks (like Woody) do not use their brain. To get high production, just follow this rule — 
taps heat the metal and break under strain! Keep Bath taps sharpened like any good tool! 


INSIST ON BATH TAPS... PROFIT BY THEIR PLUS-PERFORMANCE 


Ground from the solid after harden- the high degree of accuracy charac- 
ing, Bath taps are precision cutting _ teristic of Bath taps. You'll get higher 
tools designed for accurate work and __ production and fewer rejects. 

long wear. They require the same care Whether you use our stock sizes or 
that is given any valuable cutting tool. | custom designed taps for special jobs, 
Occasional sharpening in the flutes as we'll be glad to send you tap sharpen- 
well as on the chamfer will maintain ing data. 


28 Grafton St., Worcester, Mass. 


Indicate 4-187-1 


For further information, use Reader Service Card. See pages 129-130. 187 
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VAPOR BLAST Always 


New Model Machines 
For Finishing Tools and Dies 


Type B20 Single 3'x4 Vapor : 
Blast Liquid Honing Cabinet ( ) 
with track and handling car. - 
Power Rinse Station on one 
side. Drip Pan on other ‘ype B20 Single 24 

side. EASY HANDLING OF 30° Vapor Blast 
HEAVY DIES. Improved de- Liquid Honing Cabi- 


sign, construction and func- net. Nothing like it 
in the field. Designed 


and built for small 


tool use. »N 


On Display 


Booth 555 
ASTE Show 


Honing 


The Tool Engineer's greatest aid to improved PRODUCTION 
TIME SAVED—in finishing. LONGER RUNS—in production. 


Widely accepted for finishing and refinishing molds and dies for glass, rubber, plastics and die castings. 


Forging Die Extruding Die Thread Rolling Di 
Unretouched photographs of actual tools before and after VAPOR BLAST LIQUID HONING. Outstanding results ar 
obtained on dies and metal cutting tools for all types of metal processing. Our process is used for fine deburring 


heat treat scale removal and final finishing of both new and reworked tools. Process demonstrating facilities, guided 
by years of experience and accumulated data, are at your service. 


WRITE, WIRE OR PHONE TODAY FOR INFORMATION ON YOUR PROBLEM 


VAPOR BLAST MFG. CO. 


3025 W. Atkinson Ave., Milwaukee 16, Wis. Telephone CUst 
Pioneers and Manufacturors 
U. S. Patent Nos. 2,380,738 and No. 2,462,480 Under Exclus nie 
Indic 4-4-1" 
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by Si SCULLY-JONES 


It's New And Different 
BR double gear spline drive coupling (unique in floating holder 
" eld) is used to give unrestricted parallel and angular float. Flex- 
4 ouplings based on this mechanical principle have been in 
Buccessful operation for many years in the power transmission 
Beld, to correct misalignment between shafts. 
a Taps Holes Accurately 
MmMeduce reje increase production and profits by using 
gq All New “JA Floating Holder for your tapping 
mp peration 
Reams To Close Tolerances 
Because of free float in all directions, under all condi- 
Bions, you 


are assured of reamed holes being held to 


riose tolerances 


Works On Close Centers 
small diameter of this new floating holder 
for close center and multiple 


Gives Trouble Free Operation 
Wear on the fi ating elements in this new 
mpoating holder is practically eliminated, due 
: the positive lubrication of all parts and 
pic large contact 


area of the coupling 
miements. T} 


is means long life and low 


aintenance costs 


g All Neu Scully-Jones lA” Floating 
Mlolder is ava from stock in three 


aps with Morse Taper shanks and boles. X 
yO 
eh 
Salt at the 


How Angular 
Float is Obtained 
\ 
Cc | 
| 
ay 
How Parallel | 
Float is Obtained 
ald 
Ty 


Y€) TABLE OF PARTS 


1-Shank 
2-Shell 
3-Collet 


'0U GET LOW COST, FAST, ACCURATE PRODUCTION WITH OUR STANDARD AND SPECIAL 


For further information, use Reader Service Card. 
q 


See 


pages 


4-Coupling 
5-Threaded Retainer Ring 
6-Thrust Bearings 

7-Seal 


B.ULINOIS 


TOOLS 


Indicate A-4-189-1 
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How to improve your production methods 
how you may lick any production, engineering 
or designing problem—is outlined in informative 
bulletins covering the subjects listed on the ne 
page. They will be mailed on request withor 
obligation to responsible business firms. 
Request, on your letterhead, bulletin the 
interests you. 


INEERING AND MANUFACTURING COMP 


— 
+ 


‘a 
ECONOMI L a> 
om 
a 
1ONEER ENG 


Establishment of the framework fo execule mOnGOEEIEEEE 
policies; simplification of routines to handle orders, tecorae ae | 
reports with minimum paperwork; clilocation of respGneiay | 
and authority to prevent friction coused by overaneine 
controls, 


PRODUCT DESIGN AND DEVELOPMENT 

Realistic comparison drawn between cost of develope 
manufacturing a new product and probable realizotion | 
turns; existing products redesigned for increased sales ond 


by comprehensive analysis of appecrance, 
performance. 


PRODUCTION METHODS 
Study of production sequence to eliminate, combing, Gham | 
order of, or simplify operations; analysis of basic BrOGennaE 
recommendations for machines, tools and accessories 16 Samus 
tently balance out production lines. 


QUALITY CONTROL 

Compilation of accumulative tolerance charts to essure 
product meeting established manufacturing limits; coreg? 
tion of inspection points and setting of standards qnaum 
cedures to keep scrap at absolute minimum. 


TOOL AND SPECIAL MACHINE DESIGN ; 
Design of tools, dies, jigs, fixtures and gages to GOmmiem 

and implement any machine; modern production probiegias 
quered by specially designed machine tools insorpenan 
hydraulic, pneumatic or electronic controls, 


TIME AND MOTION STUDY 


Determination of quickest and best work sequence Win 
gested improvements in workplace, methods and toolspeteas 
of operators’ physical movements to correct bod Opmram 
practices, lessen fatigue ond increase efficiency. 


MATERIAL HANDLING 
Unbiased recommendation and selection of equipment ams 
suited to job— whether it be hand trucks, truck troctors; 
lift trucks, stackers, gravity-roll, power or choin Gonvene 

cranes or hoists. 


PLANT LAYOUT 


Flexible plant arrangements for steady progression 
tion obtained through preparation of process flow @ieram 
clearly reveal bottlenecks; charts may be projecte@ 
plate or scale model layouts for even more detailed ama 


PRODUCTION CONTROL 


Channeling work through a plant so sales schedules G@eauums 
in definite balance with production capacity; machnwiamaas 
ore accurately charted to give assurance that delivery 
can be met. 


COST CONTROL 


Determination of pertinent cost information, currently GGGunamE 
for use as a means of establishing prices and operaieaam 
ciency, to guide and guard present conditions and silamam 
chart an organization's future course. 


P-25 Machine 
with centering, 
drilling and 
threading at- 
tachment 


AUTOM AT 
FOR CLOSE | 


To Be Shown in Four Sizes at the Typical pt | 
AS.T.E EXPOSITION 
Booth 608 
| PHILADELPHIA APRIL 10-14 
-—> 


RUSSELL, HOLBROOK & HENDERSON, INC. 


American Representatives 
292 Madison Avenue New York 17, N. Y. 


Indicate A-4-1* 
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Low Operating Cost 


e Full Line Capacity 
e Positive Seal 


e High Speed Operation 


e Low First Cost 


e Low Maintenance Cost 


e Over 500 Straightway 
and 3-Way Models in 
V4" Sizes 


Ask Ross for Any 
Air Control Information 


Ross makes valves only—hundreds of 
types and sizes. Take advantage of 
the experience gained in over a quarter 
century of concentration on control and 
application of air power! 


tions interchange- 


able on all 24 Ross- 


@PERATING VALVE co. 


olden Gate Avenue, Dept. 167 > 


For further information, use Reader Service Card. 


Detroit 3, Michigan 


See pages 129-130. 


AIR SUPPLY 


Indicate A-4-193-1 
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THE 


MONEY- SAVING ANSWER 


to 80% of all surface broaching installations! 


TIP-DOWN FIXTURES are standard equipment on all 
Lapointe single and double ram vertical surface broaching 
machines, because they offer so many important operating 
advantages. Here are some of them: 


TIP-DOWN Fixtures provide exceptionally easy loading 
and unloading, by bringing the work-holder out front 
where the operator can see it and get at it. 


TIP-DOWN Fixtures do not sacrifice any of the stroke 
available on the machine. 


TIP-DOWN Fixtures permit the use of a great variety of 
work holders that can be manually or hydraulically 


clamped. 


TIP-DOWN Fixtures are constructed to permit fully ad- 
justable work-holders to compensate for broach wear. 


TIP-DOWN Fixtures are ruggedly built, having the same 


sturdy characteristics as the Lapointe Surface Broaching 
Machine. 


THESE FIXTURES FAST 


They’re so easy to load that you just natu- 
rally get greater production through greater 
speed ...and without fatigue. You don’t 
tie yourself into a knot, loading a Lapointe 
Tip-Down Fixture! 


For further information, use Reader Service Card. See pages 129-130. The Too! Enginet! 
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HUDSON, MASSACHUSETTS «+ JU. S. A. 
Branch Factory Edgware Middlesex England 
THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHES AND BROACHING MACHINE 


WE SUGGEST you write today = descriptne 
circular on Lapointe vertical broaching machiré 
and tip-down fixtures. Ask for Bulletin DRY-1» 


mass 


Indicate 4-1#-! 


FIXTURES 
| = 
_ Ge 
q j 
= 


CONFIDENCE 


When this operator pushes the button to make contact between these taps 


and the complicated casting he is about to thread, he will risk a huge invest- 
ment in machinery and semi-finished product. For a fleeting moment the 


management, labor and engineering skill that made this cost reducing set up 


possible is completely dependent on the performance of these taps. A tre- 
mendous responsibility is theirs. 

But with GREENFIELD TAPS in the spindles, this man will push the button 
with confidence. 


BUY TAPS WITH CONFIDENCE 
BUY GREENFIELD TAPS 


if 
| | 
| ; 
EE =| -ifD TA > J L Ol >OR | 
ay 


tions of it. Simple, compact, sturdy and above all reliable, style 
“D” is the standard of comparison for all other styles or makes. — 
waite FOR LATEST BULLETIN 


INDUS BASIC | 
SURE 
HAVEN 15, CONNECTICU 


~ 


It is 1 nger a matter of 
pinion — million gallons 
Lusol solution have been 
sed in exhaustive testing and 
ractical plant applications. It 


being used with such success 
: some of the country’s leading 
lants that they are chary about 
pecific publicity to their com- 


1tors 
CONCEPT 
ling, rather than lubrication, at 
of tool contact has made 
ssible 30 to 400% greater 
eds, less tool wear, less tool 
feakage, finer finish, greatly in- 
sed pr on a concept 
ny won't believe until they have 
ed Lusol . a concept Lusol 
ets enthusiastically accept and 


using today to their competi- 


ake the operator who has his 


Inds in coolant all day long — 
ve him Lusol that is clear and 
in — like a mild soap solution 
no skin irritation — a clean 
chine — a clear solution that 


ws him to see his work as the 
est drill comes down to the work 


perfect vision easier to 


> 


way 


BOOTH 
CASE HISTORIES YOU cant AFFORD bdbad OVERLOOK 


“4 


HAVE REVOLUTIONIZED SHOP THINKING 


on IACHINE SPEEDS” TOOL LIFE® PRODUCTION COSTS» 


work with — it changes the whole 
working aspect of a shop — clothes 
and shoes no longer soaked in old 
type coolants. Add to this fewer 
tool changes, less wheel dressing, 
far greater speeds, and production 
picks up with less effort, less opera- 
tor fatigue. We've never found an 
operator yet who wants to go back 
to the “old way.” 


cuT 
10 TIMES FASTER 


A bar of 18-8 stainless steel was 
being cut in 20 minutes. When 
Lusol was used with the same size 
bar, same material, same operator, 
same machine, same tool, the cut- 
ting was done in 2 minutes. 

Hard to believe, and all Lusol re- 
sults are hard to believe unless you 
can accept an entirely new concept 
of the use of coolants. Lusol cools 
—rather than lubricates.On the case 
above, speeds were increased from 
30 RPM to 267 RPM. Previously 
the operator had been breaking 
tools with fair regularity. Since 
using Lusol he has broken none. 
Old type coolants had kept the 
operator constantly annoyed with 
skin eruptions. Since using Lusol 
he has had none. 


422 A.S.T.E. EXPOSITION 


F. E. ANDERSON OIL COMPANY 
224 Brownstone Ave., Portland, Conn. 


Broaching 


SOLUTION 


Sooner or later someone is going 
to ask you why you haven't checked 
into Lusol before. Sooner or later 
you are going to find our that it 
does just what the first 10 million 
gallons have proved. Investigate 
this way to improve your produc 
tion NOW. It’s more profitable to 
lead than follow 


LOOK AT THESE FIGURES... | 
THEN SEND FOR THE CASE HISTORIES 


BROACHING 
266% greater production per | 
broach grind 


275% greater production per 
broach grind 


125% greater production per 
broach grind 


128% greater production per 
broach grind 


DRILLING & TAPPING 


Saved 70% Drills, 68% Taps 
Tap life increased 1300% 
Drill life increased 3300% 
Saved 90% Drills, 75% Taps 


GRINDING OPERATIONS 


Grinding time reduced 25% 
Saved scrap 


Over 200% more pieces per 
wheel dressing 


Please send me your case history material on: 


Drilling, Tapping Grinding 


_ Company 
Indicate A-4-197-1 
For further information, use Reader Service Card. See pages 129-130. 197 
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Drilling & 


Tapping 
Machines 
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DIE POLISHING MACHINES 


and complete line of special machinery 


built to specification 


We also manufacture exclusively Be 
these famous shop aids 


fa HARTFORD 


standard for special mac 


Four-Point *V-Block ” 


198 For further information, use Reader Service Card. See pages 129-130. The T 


4 MREAD ROILERS 
Indicate 


Beare 


ADAMAS CARBIDE USED 


ADAMAS RESULTS 


Smyning electric motor Specification: Style #2310 Increased production up to 150 
Memaits, SAE 3140 steel, Standard blank, ADAMAS pieces between grinds. 
Mon 2° down to 1% Grade D. Delivery: Immediately 
B one cut. from stock. 


ufacture of rush order Specification: Preformed Reduced grinding time per tool one 
two lip counterbores —_ blank to .015 of finished hour 25 minutes. Saved $3.75 in 

® carbide toolmaker at —size, ADAMAS Grade B. diamond wheel costs. Eliminated 


Bwest possible cost. Delivery: Seven days after 10% loss due to cracking 
order received. during rough grinding. 


Original ADAMAS Carbide mandrels 
used continuously without measurable 
wear. Preformed mandrels required 
only .005 to .009 to finish on all 
critical dimensions. 


mming electronic tube Specification: Preformed 

Mids to extremely close mandrel, ADAMAS Grade AA 
Merances on a heavy Delivery: 10 days after 
schedule. order received. 


ng cast iron gate Specification: Style V-439 
Mave. Intermittent cut over Standard blank, ADAMAS 
Bence holes on 20” 0.D. Grade A. Delivery: 

Immediately 
from stock. 


Increased cutting speed from 90 to 
240 feet per minute. Tripled number 
of pieces between grinds. 


mp iacing rapidly wearing Specification: Preformed ADAMAS Carbide bushings eliminated 
Brings on precision bushing, ADAMAS Grade A. & play and maintained required tolerance 
mpelers lathes used in Delivery: 8 days after for 16 months without replacement 
watchmaking. order received. under constant use. 


Let ADAMAS CARBIDE 


cut your costs and 
speed your production | 
Write Dept. “D” for recommendations CA R B : 0 R P 0 R ATI 0 


our job, or, ask for an 
Adamas field man to call. 


Producers of top quality carbide for cutting tools, dies and wear resistance 
Indicate A-4-199-1 


For further information, use Reader Service Card. See pages 129-130. 199 
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Here are the power bi 


BLU-MOL 


Saves up to 50% on 
high speed sawing costs 


JET-EDGE 


Greatest performer in 
machine blade history 


Wherever hacksawing is properly 
supervised, Blu-Mol Double-Life blades 
can give the lowest cost per cut of any 
blade. Extremely hard teeth are cut 

on both edges with a differential 
set that allows the second edge 
to follow the kerf of the first 
without wear. Thus, one 
Blu-Mol Double-Life® 

does twice the work, yet 

costs less than 1/3 

more than the best 


single-edge mo- 

Pe plete and highly 
OD s developed line of 
metal cutting saws 


‘Millers Falls today offers you the great- 
est array of outstanding performers in 
the field. Unbreakable “Tuf-Flex”® and 
“Blu-Flex”® hand blades . . . new follow- 
through-type “Blu-Mol”® high speed Hole Saws 
... Metal-Cutting Bands. . . the famous “Blu-Mol 
Tensiometer”® . . . they'll all help you shave costs to 
an absolute minimum. That's why more and more com- 
panies everywhere are standardizing on Millers Falls . . . 
the quality line that’s first with the best in metal cutting saws. 


MILLERS FALLS 


 JOUOLS Write today for a Free demonstration 


on your own work in ~~ own hacksaw machines. Just 
set the date, and we'll there. No obligation, of course. 


In plant after plant from coast w 
coast, Millers Falls remarkable nev 
Jet-Edge is setting production record 
that make seasoned shop men agree 
it outperforms the finest blades 
they’ve ever used. Its super high 
speed edge welded to an extr 
strong back cuts cutting cos 
even on the toughest work 
and makes this rugged 
highly efficient blade 
unbreakable, shat: 
terproof, definite! 


safer to use 


SINCE 
1868 


MILLERS FALLS COMPANY °¢ GREENFIELD, MASS. 
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DE CROSS RAIL BASE 


AVING developed and manufactured Shapers for more than ninety- 
five years, Gould & Eberhardt, Incorporated, Irvington, New 
Jersey, recognize the importance of selecting the right component 
TO BE ASSURED OF material in translating superior engineering design into superior per- 
formance. 
The production sequence from idea-to blue-print-to manufacturing 
" " procedure-to final better service in customers’ plants is of special im- 
TOP QUALITY portance not only to the manufacturers of machinery and machine 
tools but to the users of them. 
The function of castings in this sequence is particularly a vital one 
SPECIFY today and the type, quality, and engineering characteristics provided 
by better castings can mean the difference between outstanding leader- 
ship and quality in the field or a mediocre product. 
MEEHANITE Meehanite castings are used for the eight major parts of the Gould 
& Eberhardt 32” Industrial Shaper illustrated. The internal crank 
mechanism comprising main lever, crank plate, and bull gear, also are 
CASTINGS Meehanite castings. The eleven Meehanite castings used in this shaper 
contribute the superior engineering characteristics necessary to pro- 
vide in proper combination better wear, high strength, toughness, 
dimensional stability, rigidity, machinability. and finish. 
For the complete details of the engineering properties and industrial 
applications of Meehanite castings, write for the Meehanit Handbook. 


The castings illustrated above are produced in our foundry. 


4 BARNETT FOUNDRY & MACHINE COMPANY 
Lyons Avenue and Coit Street 
Irvington, New Jersey 


Also manufacturers of Ni-Resist* and Ni-Hard* castings 


*Reg. U.S. Pat. Of 


Indicate A-4-201-1 
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A 564-page authoritative handbook 


Yours for only 


$2.00 
postpaid 


Over 100,000. 
copies in use | Ae 


Which of these 21 data-packed 9. 


| 
chapters can you use most | across wheel face, maintaining most effective 
profitably right now ? cutting edge and constantly sharp diamond. 


Adaptable to all grinders. Simple to install, 
Longer diamond life and more pieces 


rotates diamond tool 


222 deg. with each complete pass 


| Part |—Getting Acquainted with Tool Steel 
| 1. Tool Steel Terms 


per dressing guaranteed. 
2. Tool Steel— What It Is 

3. The Analysis of Tool Steel 
4. The Character of Tool Steel 
5. The Soundness of Tool Steel 


| Part I|—Selecting the Right Tool Steel for 
| Each Kind of Tool 


Write for catalog. 


K. SMIT & SONS, “ING 


6. The Matched Set Method 
7. The Twelve Matched Tool Steels 
8. The Matched Set Method in Use 


___Indicate A-4-™- 
| 9. The Tool Steel Selector 


Part Heat Treatment and 


] Testing of Tool Steel 


10. Heat Treating Methods and Equipment 
11. Hardness and Toughness Testing 


12. Properties and Heat Treatment of Twelve 
Matched Tool Steels 


13. High Speed and Hot Work Steels 


Part |1V—Things Worth Knowing 


14. Relation of Design to Heat Treatment 
15. The Hot Acid Etch Test 
16. Timbre and Hardenability Tests 
17. Spark Testing 
18. Furnace Atmosphere 
19. The Time Required to Heat Tool Steel 
- 20. Quenching and Tempering | 


MULTIPLE 
DRILLING 
with a 


INCREASES CAPAC’ 
UP TO 8X 


21. Trouble Shooting 


ADJUSTABLE TO ANY HOLE PATTERN 
... FITS ANY DRILL PRESS 


If your production requires drilling from 2 to 8 holes im a work pic 


| MULTI-DRILL will cut costs and speed output up to 80! The Mv’ 
! DRILL is universally adjustable to any hole pattern—is compactly DS" 
THE CARPENTER STEEL COMPANY, READING, PA. * DEPT. 22C-1 permit easy, unhampered operation with drill jigs or other special "". 
| Pl d id ised “Tool Ruggedly built to take the wear and tear of high production »\ 
SURE MO, PORES, YOU MULTI-DRILL will handle your long and short run multiple drilling 
| Steel Simplified’’. I enclose $2.00 ($2.50 with ease and economy. The MULTI-DRILL will drill on hole centes | 
| outside U.S.A.) in full payment of the book. por 2 Y"—handle drill sizes up to 3g” in steel. Special #0 
available. 
| There is a Commander MULTI-DRILL Distributor 
| Name Title area. Write for his name, literature and comp'« ao 
| Firm Name See Us At Booth No. 426, ASTE SHOW, Philodelphie 
| Mailing Address COM N 
4232 WEST KINZIE ST. Ss CHICAGO 
City State 
| (PLEASE PRINT) 


Indicate A-4-202-1 
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| § 
In Canada: 129 Adelaide St. West, Toronto, Ont. — 4 
CLIP AND MAIL NOW [gg | 
Indicate 


\.8. 7. Exposition 
Philadelphia— April 10-14 


ilmaster will be dis- 


attached to 
don the job. You'll see 
Milmaster doubles 
acity! How it converts 
horizontal or vertical machine into 4 uni- 
' How it cuts set-up time as 


versal miller! 
h as two-thirds! How it pays for itself 


1054 the M 


In Booth 
lay of the show. -- 


played each ¢ 
ling machine an 


i mil 
ow the 


ce monstrated h 


milling machine cap 


muc 

in afew working days. 

A rugged, precision tool, the Milmaster 

built by one of New England's oldest 

metal-working specialists. Representatives 

will be on hand to greet you. Remember, 
1054 — and that the Milmaster 


builds profits! 


is 


it’s Booth 
slashes costs . 


BEMIS « CALL COMP ANY 


SPRINGFIELD, MASS. 


Indicate A-4-203-1 
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FOR PRECISION GRINDING 
AT LOW MAINTENANCE COST 


Wherever Boyar-Schultz Grinders have 
been installed, their design, quality of mate- 
rials and unexcelled workmanship are quick- 
ly recognized. 

In shops where accurate, close tolerance 
work must be turned out, skilled mechanics 
turn instinctively to Boyar-Schultz Grinders, 
knowing that these tools give them fullest ex- 
pression to their ability. 


With Boyar-Schultz Grinders in your shop 
or tool room, you are sure you have the best 
your tool dollar ean buy. 


No. 1 
PROFILE GRINDER 


A fast operating, pre- 
cision machine tool for 
saving time in grinding 
odd and irregularly 
shaped surface and pro- 
files, fitting dies and 
punches, grinding hard- 
ened parts in dies and 
punches and other time 
consuming jobs. 

A bench model, it is 
large enough for many 
of the tool and die jobs 
in the average size shop. 

Super-precision bear- 
ings permit the high 
spindle speed of 20,000 
R.P.M. for rapid stock re- 
moval, even with wheels 
of small diameter. 


No, 2 
PROFILE 


4 10U make 
ng hours 
rk 

punches. 
Hit ¢ Ulckly 
pertly wit} 


No. 2 Profile 


in tool rooms 
the countrn 
manufacturing 
ments 


Made wit 
dies, each 
powered 
10,000 R.Py 
lations 
rapid even 
small as 
Both spir 
date whee 
diameter. 


No. 6-18 
SURFACE GRINDER 


Extreme accuracy for tool room work 
grinding. Sturdy dependability for 
duction. That is the best description 
Boyar-Schultz No. 618 Surface Grind 
No. 2 size, 6”x18” capacity, with ¢ 
table travel 2042", longitudinally on 
spindle accommodates 8”x34” wheel 

Its rugged construction and sup 
assure constant accuracy for a long 
usually expected of the ordinary surf 

Our new Model 6-12 Surface Grinder 
machine is now available. 


\ 
SURFACE GRINDER 

“Big machine” perform- | 
ance comes with this sturdy, 
smaller size Surface Grinder. 

Designed for a high degree 
of accuracy, it is built to 
stand up day after day and 
deliver precision perform- 
ance in any busy shop. 

Convenient size—fits small 
space. Can be used as bench 
or floor model. Spindle has 
oversize, pre-loaded precision 
ball bearings. Rapid traverse 
table lever reduces fatigue. 
Needle bearings . . . five sets 
for easier action. Sturdy bal- 
anced design. Capacity for a 
large part of the work in the 
average tool and die shop. 
Precision usually found only 
in larger and more costly 
machines. 
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BOYAR-SCHULTZ CORPORATION 
ALN U R E E T H | c A G tLLIN > | 


Tool Path 


BULLARD 


HORIZONTAL 
LATHE 
MODEL 30H 


For Between Center Work On Shafts And Chuck- 
ing Jobs Requiring — Turning — Grooving — 


Facing — and Angular Turning. 


Fully automatic for Production runs or operated 
manually for short runs without disturbing the 
automatic setup. 


Man-Au-Trol has no predetermined 


sequence of operating functions, except ro = 
when set for a given job. No cams are eee 


I used for the movement of saddle or tool id it 
slide or for dwell at the end of a cut. = ll 
Repetitive accuracy and uniformity of fin- 
—— ished work is assured. Drive pinion ics 


Shaft SAE 3250 Bar Stock steel (size 3” x 
1134”) 1st. Oper.rough turn. 2nd Oper. 
Finish turn to size. 3rd Oper. finish 


turn to size. MR 4th Oper. Lower tools 
groove and chamfer end. Sth Oper. 
Upper tool enters groove generates 30 | 
H} { degree angle and finish turns to shoulder. 
er 6th Oper. finish face end of shaft. Lg 


Production per hour 52 pieces. 


16MM SOUND 


Bail Showing the setup and operation of 

— the Bullard 30H Lathe is available for 

4 Val group showing. — When writing ad- } 
A vise your preferred date. 


THE BULLAR OD COMPANY 
FRIDGEPORT 2, CONNECTICUT 


Indicate A-4-205-1 
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FOR PRECISION GRINDING 
AT LOW MAINTENANCE COST 


Wherever Boyar-Schultz Grinders have 
been installed, their design, quality of mate- 
rials and unexcelled workmanship are quick- 
ly recognized, 


In shops where accurate, close tolerance 
work must be turned out, skilled mechanics 
turn instinctively to Boyar-Schultz Grinders, 
knowing that these tools give them fullest ex- 
pression to their ability. 


With Boyar-Schultz Grinders in your shop 


or tool room, you are sure you have the best 
your tool dollar can buy. 


No. 1 
PROFILE GRINDER 


A fast operating, pre- 
cision machine tool for 
saving time in grinding 
odd and irregularly 
shaped surface and pro- 
files, fitting dies and 
punches, grinding hard- 
ened parts in dies and 
punches and other time 
consuming jobs. 

A bench model, it is 
large enough for many 
of the tool and die jobs 
in the average size shop. 

Super-precision bear- 
ings permit the high 
spindle speed of 20,000 
R.P.M. for rapid stock re- 
moval, even with wheels 
of small diameter. 


SURFACE GRINDER 


ance comes with this sturdy, 
smaller size Surface Grinder. 


of 


stand up day after day and 
deliver precision perform- 
ance in any busy shop. 
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ball bearings. Rapid traverse 
table lever reduces fatigue. 
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No. 6-18 
SURFACE GRINDER 


Extreme accuracy for tool room work 
grinding. Sturdy dependability for 
duction. That is the best descriptior 
Boyar-Schultz No. 618 Surface Grind 
No. 2 size, 6”x18” capacity, with 6), 
table travel 2014”, longitudinalls ‘ 
spindle accommodates y 

Its rugged construction and super 
assure constant accuracy for a long a 
usually expected of the ordinary surf 

Our new Model 6-12 Surface Grinder 
machine is now available. 


“Big machine” perform. 


Designed for a high degree 
accuracy, it is built to 


Convenient size—fits small 
ace. Can be used as bench 
floor model. Spindle has 
ersize, pre-loaded precision 


Needle bearings . . . 


five sets 


for easier 


action. Sturdy bal- 


anced design. 


Capacity for a 


SCHULT 


large part of the work in the 


average tool and 


die shop. 


Precision usually found only 
in larger and more costly 


machines. 
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its BULLARD 


MAN-AU-TROL 


HORIZONTAL 
LATHE 
MODEL 30H 


For Between Center Work On Shafts And Chuck- 
ing Jobs Requiring — Turning — Grooving — 


Facing — and Angular Turning. 


Fully automatic for Production runs or operated 
manually for short runs without disturbing the 
automatic setup. 


: 1 Man-Au-Trol has no predetermined — 
sequence of operating functions, except = | 
when set for a given job. No cams are 
used for the movement of saddle or tool 

i eet slide or for dwell at the end of a cut. 2 

Repetitive accuracy and uniformity of fin- 

ished work is assured. Drive pinion UY 


Shaft SAE 3250 Bar Stock steel (size 3” x 
1134”) 1st. Oper.rough turn. 2nd Oper. 
{==> Finish turn to size. 3rd Oper. finish 


turn to size. MR 4th Oper. Lower tools 


groove and chamfer end. 5th Oper. PLY 12| 

| Upper tool enters groove generates 30 | 
HH degree angle and finish turns to shoulder. 
Oper. finish face end of shaft. = 


Production per hour 52 pieces. 


MOTION PICTURE 
Showing the setup and operation of +o ig 
the Bullard 30H Lathe is available for frm A 
group showing. — When writing ad- fat 1 { 


vise your preferred date. 


| BULLAR OD COMPANY 
RIDGEPORT 2, CONNECTICUT 


Indicate A-4-205-1 
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| | For Low-Cost Precision Measuring 

| Severance CUTTING TOOLS feist 

| MIDGET MILLS - 4" Shanks | GRAN ITE SU RFACE PLATE 
Produced by Nature — Perfected by Herman 


| Durabie * Accurate * Economica! 
| The inherent hardness and durability of granite, accuray 
| 


finished to a guaranteed tolerance of .0000: Provide 
most efficient and economical surface plates for Drecisine 
measurement operations. Sizes up to 8 x 14. 1 


Obtain the best from the originator of 


GROUND-from-the-Solid %& Non-Magnetic % Can Not Warp * Corrosion-proy 
Write for Free Trial Offer 


THE HERMAN STONE COMPAny 


La ae NS STANDARD 324 Harries Bldg. * Dayton 2, Ohie 
grinders, for finishing Indic ate A-4.2. 
SET OF Patterns, Dies, Parts, etc., = 
in places difficulr to reach 


—— with the larger Mills. 
—— 


Did You Know That Fairly Intricate | 


Trul REVOLUTIONARY Cutting Tools 
- Can Be Made From 


Severance LAB MILLS — nt H EE T T re) Cc K? 


Can be formed, embossed, or DEEP DRAWN TO 


ratories find many uses in Jewelry 
| YOUR B/Ps much the same as sheet metal 
| CRYSTAL CLEAR for lights or instrument face 
seduction indinasster| 00000 SPEED covers. Light diffusing: Reds, Blue, Greens and 
ACTUAL Write for Catalog No. 16 Amber. 
Complete REGRINDING Service — by New Tool Craftumen | Sheet Stock .020 thick and up, coupled with Low . 
— Savings are thus multiplied — HEAVY . 
bury] | Die Cost, may be the answer to your problem 
©@ SEVERANCE TOOL INDUSTRIES, Inc. @RRIAS T. D. SHEA CO. | 
lowe Michigen 7026 E. Seven Mile Rd., Detroit 34, Mich. | 


Indicate A-4-206-1 | _ Indicate A-4-2% 


NUMBER ONE CHOICE 
IN THOUSANDS OF PLANTS 


There must be a reason why GORHAM is 
the number one preference in thousands of 
industrial plants. More and more manufac: 
turers are turning to GORHAM High Speed 
Steel Tool Bits for all their cutting too! needs. 
This superior product has won its reputa- 
tion through performance . .. by meeting 
the most exacting requirements on tough 
production jobs. * « *« Try GORHAM High 
Speed Steel Tool Bits in your plant today. 
Learn why these tools do your work better, 
faster, and at lower cost. Immediate 
delivery—place your order now. 


GORHAM STANDARD GORHAM M-40-8 


for the Commercial Field for Heavy Cuts in Hard Matere 
GORHAM GORMET 


for More Abrasive Materials 


GORHAM TOOL COMPAN‘] 


14400 WOODROW WILSON AVE. « DETROIT © MICHIGAN 


Indicate 
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| 
| MORE THAN 20 SHAPES--EACH IN SEVERAL SIZES | y 
| Lier 
| y 4 
+ 


FRE } Cost-Production Study 


May Crack the Problem Open 
... Just Send a Sample of Your 
Fastened Assembly or Blueprint 


Chicago Rivet will go to the mat with your prob- 
MODEL 214 lem soon as you send it in. The strength of your 


Feeds, inserts and fastened assembly, the speed of its production and 
clinches two rivets ata its cost per unit will be thoroughly analyzed at 
time. For brass or steel 


: no cost or obligation to you. The clear, concise 
tubular rivets up to "hs 


report of this study will tell you frankly whether 
rivet length. Adjustable Chicago Automatic Riveting can help you cut costs, 
centers standard %' to speed output, or stengthen your assembly, and to 


6 ; available % told . what extent. If it appears that C chicago Riveting 


can help your picture, actual production rates 
can often be set up from the data included in 
— — | =| your report. Remember, this service costs you not 
one cent, obligates you in no way whatsoever, 

AUTOMATIC RIVETERS... 
fasten wood to wood, metal to metal, leather to 
leather, composition to Composition, or any com- 
bination of these materials with tubular or split 
rivets. Chicago riveting is faster and more efhi- 
cient because up to four rivets are fed, inserted 
and clinched in one automatic operation. 
MODEL 912 


e's 6 steel tubular 


Two modern Chicago Rivet plants at Bellwood, Illinois 
and Tyrone, Pa. assure prompt delivery anywhere. 
Your inquiry on tubular or split rivets in any rivet 
metals will be given prompt attention. 


long. 
Ind quick 


bar 


pper (rotary 


no roceway. 


On Display 


SEND IN YOUR SAMPLE 
ASSEMBLY OR BLUEPRINT NOW/ 


Booth 1123 


Indicate A-4-207-1 
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BG RIVET WANTS TO RASSLE" 
q 

a 

7 
= Branch Factory: TYRONE, PA. 


SPECIAL CUTTING TOOLS MADE PROMPTLy, 


with 
GUARANTEED 
PERFORMANCE 


Detroit Reamer & Tool Co. has specialized in the 
design and manufacture of special H.S.S. and carbide 
cutting tools for 12 years. Our entire plant facilities 
have been selected and planned with this specializa. 
tion in mind. The result is tools accurately made at 
lowest cost. 

In addition, our engineers are available to manu. 
facturers on cutting tool problems. In this capacity 
they are constantly working with many of the largest 
mass-production plants. For your positive assurance of 
a satisfactory solution to any cutting tool problem 
why not call Detroit Reamer on your next special 
tool problem? 


CIRCULARITY-GRINDING ATTACHMENT! 
GRINDS CUTTING TOOL RELIEF 


The Circularity-Grinding Attachment is a precision 
attachment for grinding form relief, radial relief and 
form and radial relief combined on straight or tapered 
cutting tools with straight or spiral flutes. The amount 
of form or radial relief is set independently on scales 
provided and all tools ground from the same set-up 
have identical relief. Any set-up can be duplicated 
exactly over and over again. This attachment fits on 


i Shown above is 


any cutter or universal grinder and in addition to pro- O typical set-up for grind 
ing tools in a collet. In 
viding correct relief, can be set up for any tool in a this set-up both radial re- 
lief on the small O.D. and 
matter of minutes form ere being 
It is also useful tor producing special tools from ground of once. The Sa Bi 
amount of each is se! 
standard or broken ones, for sharpening hobs and dependently, 
many other operations. When not in use for grinding 
tools it can be used as a motor driven headstock. Send 
At the right i: a 
for illustrated bulletin which gives complete details on typical set-up for 


grinding both form and 
radial relief between cen- 
ters. Tools of any length ai 
con be ground with any . 

number of flutes up to 24, 

straight or spiral 


DETROIT REAMER « TO01.CO. 


Mfrs. of Special High Speed Cutting Tools™ 
2830 East 7 Mile Rd. Detroit 34, Michigar 


Indicate 


operation as well as many typical set-ups. 
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c OATE PRODUCTS COMMENT S 


which leads 
three 


The correct selection and application of been found to realize their full efficiency. 


ited abrasives can effect worthwhile reduc- CARBORUNDUM''s specialized experience 


ons in unit cost, gain higher production, in developing and fitting coated abrasives to 


mprove quality. Our files contain many a wide range of jobs can be of value to you 

ases in point where an examination of in meeting changing conditions. This service 
methods has revealed cost-cutting opportuni- is now utilized by many concerns which are 
ties through changes in the particular type noted for production efficiency. The same 
brasive used. Or, in the adoption of a service is readily available to you. We wel- 
lifferent means of application. With the come the opportunity of working with you 
il advances which have been made in toward better utilization of the best coated 

hines and materials, it becomes impor- abrasives for your requirements. Coated Prod 

to focus increased attention on improved ucts Division, The Carborundum Company, 

rasive tools, and the new ways which have Niagara Falls, New York. 


COATED ABRASIVES BY 
AFP 


Making ALL abrasive products ...to give you the proper ONE 


frademare 


* 

q 

4 

3 q 


for Micro-Indentation 
Hardness Testing 4 


TUKO 


-— Wilson now offers 3 models for 
use with either Knoop or 136° 
Diamond Pyramid Indenter. 
Model MO— Mechanically oper- 
ated—simple, economical. Bench 
or floor type. Applies loads from 
1 to 1000 grams. 

Model FB—Fully automatic— 
most popular model. Applies 
loads from 10 to 3600 grams. 
Model LR— ‘Long Range’”’ model 
—the ultimate in hardness test- 
ing. Applies loads from 10 to 
50,000 grams. 


SEND FOR BULLETIN OF INFORMATION 


Made by WILSON, manufacturer of 
“ROCKWELL” Hardness Testers 
and “ROCKWELL” Superficial 


Hardness Testers. 


WILSON 


MECHANICAL INSTRUMENT CO., INC. 
AN ASSOCIATE COMPANY OF AMERICAN CHAIN & CABLE COMPANY, INC. 


Model FB 


230-H PARK AVENUE, NEW YORK 17, N. Y. * 
Indicate A-4-210-1 


CUT MILLING COSTS 
KEMPSMITH STANDARD ATTACH TS i 


q 


— CIRCULAR TABLE 


Con Be Used on ANY Milling Machine 


q 


A Kempsmith Circular Table is a precision 
tool. Handles a large variety of jobs ... 
milling circles, segments of circles, large 
cams and irregular contours. Ideal for gear 
cutting and high-speed continuous milling. 


Power feed and indexing attachment optional. KEMPSMITH 
Ask for Bulletin No. 106. ARBORS 
Kempsmith Standard Attachments broaden the 
scope of your milling machine ... lower Adaptable 
capital investment . . . save in set-up time. me make » 
Miiling ma 
KEMPSMITH MACHINE CO. chine wis 
»~» 1847 SOUTH 71st STREET Standardized 
~~ MILWAUKEE 14, WIS., U.S.A. spindle 


KEMPSMITH 


_Precision Built Milling Machines Since 188 


Indicate A-4-21) 


GOVRO-NELSON 


DRILLING UNIT 


with Full Hydraulic Contro! 


See It in Operation at the A. S. T. E. Show 
Booth 1155 


Philadelphia — April 10 to 14 


1. Positive hydraulic control. 

2. External adjustment for rapid approach. 
3. External adjustment for rate of feed. 

4. External adjustment for length of stroke. 


WRITE FOR 
Literature | 


5. Completely automatic with remote electrical controls. 


6. Mechanism runs in oil, with ball bearing suspeso" 
7. Simple external adjustments permit use on full range o 
drill sizes with minimum set-up time. 


GOVRO -NELSON 
Machinists of Precision Parts 
for 26 Years 
1933 ANTOINETTE STRE®! 
DETROIT 8, MIC! 


21¢ For further information, use Reader Service Card. See pages 129-130. 
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Trade-Mark 


have ... red hardness 


... increased edge strength 


toughness 


HAYNES STELLITE 98M2 tools are especially suitable for faster pro- 


achining of ferrous and non-ferrous metals, plastics, and 
| ddition to the standard tools illustrated, special tools, made 


fications can be promptly furnished, 


lloy—composed of cobalt, chromium, and tungsten—ts inher- 


rd. And since its hardness is not the result of heat treatment, 


de of this alloy have no “temper” to be affected by high 


res They cut e fiicie ntly even at red he it, and have a To00d 
irdness, edge-strength and toughness. This unusual com- 
props rties make S possible he avyY cuts ind coarse tee ds it 


This high rate of stock removal assures a low cost per 


lete information on styles, sizes, prices, and operating pro- 
r HAYNES STELLITE cutting tools, visit our exhibit in Area 


| Engineers’ Industrial Exposition, April 10-14, Convention 


Haynes Stellite Division 
Union Carbide and Carbon Corporation 

General Offices and Works, Kokomo, Indiana 
Sales Offices: Chicago — Cleveland — Detroit 
Houston Los Angeles New York 
San Francisco —Tulsa 


HAYNES 


TRADEMARK 


synes Stellite’’ are trade-marks of Union Carbide and Carbon Corporation. 


Indicate A-4-211-1 
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WIRE TYPE PLUG 


VAN KEUREN FULL 2 GAGE 


— 


AGD 114° GAGE 


WHICH GAGE WILL YOU BUY? 


212 


CATALOG AND HANDBOOK No. 34 


This 208 page volume represents 2 years of 
research sponsored by the Van Keuren Co. 


It presents for the first time in history a sim- 
ple and exact method of measuring screws 
and worms with wires. 


It tells how to measure gears, splines and in- 
volute serrations. It is an accepted reference 
book for measuring problems and methods. 


Copies are now free upon request, 


Wire Type Plug Gages were originated by The Van Keures 
Co. over 25 years ago. In 1948 this design was adopted 
shorter lengths as the AGD standard for gaging holes fron 
030” to .510” diameter. The Van Keuren Co., because 0’ 
years of pioneering, is able to offer the extra length at \itts 
or no extra cost. 


You cannot afford to lose this extra length. When you nee’ 
plug gages obtain a quotation from The Van Keuren Co- 
Compare COST PER HOLE GAGED. You can be assured 
quality and accuracy. A double inspection at the facto 
eliminates your inspection expense. No time will be | 
waiting for replacements. You can count on prompt deliver 

from a stock of 2 million wires. Specify Van Keuren wi 
type gages and get the most GAGE for your GAGE DOLLAI 


Send for Supplement 19 showing quick and easy method 
getting 4 to 10 gages from 1 VK wire type gage unit 


Booth No. 410. 


Available in 
TOOL STEEL HIGH SPEED A 


CHROMIUM PLATE VK CARBOLO! 
FOR SUPERSERVICE Phone Watertown 4-43# 


Cco., 174 WALTHAM. STREET, WA 


‘an Wave Equipment « Light Wave Micrometers 
Taper Insert Plug Gages + Wire Type Plug Gages ¢ 
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without loss of 
SIZE or 
QUALITY OF FINISH Fr 


Cleveland High Speed Adjustable Reamers estab- 
lished an excellent record on the operation pictured = 
here—reaming blind holes '%6" deep in SAE 3115 
forgings. The specifications on this job demanded 
very good hole finish and size to the bottom of the a 
hole. Cveland High Speed Adjustable Reamers 
produced the finish that was required, and reamed 
an average of more than 700 holes per grind without 
loss of size or quality of finish. <& Moreover, the ad- 
justable feature of these Reamers permits the blades 
to be reground many times and restored to the orig- 


inal size. & If you have a reaming problem, a 
Cleveland Service Representative can help you find 


the best solution. Contact our nearest Stockroom,or... 


Telephone Your Industrial Supply Distributor 


THE CLEVELAND TWIST DRILL CO. 
1242 East 49th Street Cleveland 14, Ohio 


Stockrooms: New York 7 * Detroit 2 + Chicago 6 * Dallas 1 + San Francisco 5 + Los Angeles 58 
E. P. Barrus, Ltd., London W. 2, England 


ASK YOUR INDUSTRIAL SUPPLY DISTRIBUTOR FOR THESE AND OTHER TOOLS 
| 
\ Co IY 


3 DISTRIBUTORS EVERYWHERE 
“are ready to serve you! 


AAI 


For further information, use Reader Service Card. See pages 129-130. 
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‘BOOST PRODUCTION CUT COSTS 
PROTECT WORKERS 


AT PRICES 
NO HIGHER 


Why be satisfied 
with less? 


LITTELL Rack and Pinion Roll Feed iy, 


(illustrated) with automatic center- Master-Cut slitting saw blade 


ing Reel. Also LITTELL Single and Double can be supplied from stock is 
Roll Feeds to fit any make or size press, Dual Drive or convent ke 
either open-back inclinable or straight sided. drive type. 

Get full details 

in Bulletin 230-T 


THE 


PENTON BUILDING CLEVELAND 13, 


AT YOUR COMMAND - AN UNPARALLELED EXPERIENCE IN CIRCULAR SAWING 


Indicate A-4-21{-) 


4 
4q 
> rd stock sies— 
steel. Strong tooth form; 
(4.9% teeth, of uniform height, 
| 4201 RAVENSWOOD AVENUE, CHICAGO 13, ILL. ’ 
UN 
GRAFTON —WISCONS 
Indicate 
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Unibal SPHERICAL BEARINGS + SPHERICAL 
BEARING ROD ENDS * ROLLER BEARINGS 
SELF ALIGNING BALL BEARINGS *« PILLOW 
BLOCKS + ROLLER BEARING AND BALL 
BEARING FLANGE UNITS. 


You are inuiled to uisit 


HEIM 


Booth No. 559 
A.S.T.E. Exhibit 


ROD ENDS 


There is a HEIM 
bearing to meet 
YOUR require- 
ments. 


Please write 
for complete 
catalog 


BALL & ROLLER BEARING 
FLANGED BALL PILLOW BLOCKS 


BEARING 


CAST IRON BODY 
PILLOW BLOCKS 


BALL & ROLLER BEARING 
FLANGE UNIT 


THE HEIM COMPANY 


CONNECTICUT 


Indicate A-4-215-1 


Apri 
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| 4 ide vange of rézes for an ever-expanding field of applications. 

2 

S 

MALE & | | 

B | \ FEMALE 

FLANGED ROLLER 

BEARING 

4 

©) 


MILNE CO. 


(ESTABLISHED 1887) 


Booth No. 405 


WE ENDORSE THE OBJECTIVES 
OF 
THIS COST CUTTING EXPOSITION 
AND 
CONTRIBUTE TO ITS SUCCESS , 
BY EXHIBITING 


1. Hollowdie Steels 6 Grades 
2. Graphitic Tool Steels 


3. Stressproofa Engineering Steel 
4, Leaded Rapid Machining Steel 


«co. 


(ESTABLISHED 1887) 
337-339 N. Orianna St. 


Philadelphia 
WAREHOUSES SALES OFFICES 
New York - Pittsburgh - Chicago St. Louis - Dayton - Rochester, N. Y 
Boston - Philadelphia - Cleveland Bridgeport, Conn. - Springfield, Mass 


New Britain 


PACIFIC COAST HEADQUARTERS 
Office and Warehouse 
San Francisco 


For Southern California For Pacific Northwest 
Tayler & Spotswood of California Pacific Machinery & Tool Steel Co 
Los Angeles, California Portland, Oregon 


America’s Leading Tool Steel Specialists 


For further information, use Reader Service Card. See pages 129-130. The Toc 
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and LOWER your costs 


CUSHMAN 


ALUMINUM BODY 
AIR CYLINDERS 


CUSHMAN 


igh 
ALUMINUM BODY 
AIR CHUCKS 


MATCHED TO PERFORM CONSISTENTLY 
AT SPINDLE SPEEDS UP TO 6000 r. p. m. 


This, we believe, is the first time that a matched, balanced and standardized 
combination of aluminum body rotating air cylinders and air chucks has been made 
available for safe day-in, day-out operation at such speeds. 


Engineers will at once recognize the problems that had to be solved .. . the 


weight and flywheel effect while at the same time maintaining rigidity, jaw grip, and 
accuracy of centering. Cushman has solved these problems and the Chucks and air 
cylinders are now available to meet a wide range of tooling applications. Possible cost 
savings with this type of equipment on new high speed machine tools are substantial 
enough to warrant your immediate investigation. Write us outlining your operation. 


Booth 2866 
Exposition 
10-14, 1950 
Indicate A-4-217-1 
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“Rr, 
your speed limits) 
— | 

: tremendously increased influence of centrifugal forces and the necessity for reducing :. 
| Visit Cushme 
ASTE Indus: 


1S A SUPERIOR 
MATERIAL 
DRAW DIES... 


HI-DEN DRAW DIE 
FOR ENGINE 
NACELLE 


STRONGER 
than equivalent weight in steel. Hi-den is made 
from selected wood veneers impregnated with 
phenolic resin, laminated and compressed at 
extremely high pressures. Gives outstanding 
dimensional stability. 


| LOW CO-EFFICIENT OF FRICTION 
In effect self-lubricating. Eliminates burring and 
scratching . reduces rejects. 


SUPERIOR IN DRAWING SHEET METALS 
Allows deeper draws. Produces more even 
thickness of drawn products. Suitable for ex- 
perimental work or mass production of thou- 
sands of parts without wear. 


EASIER TO HANDLE - MORE ECONOMICAL 
Hi-den Dies are several times lighter than com- 
parable units in steel. Greatly reduces tool costs 
— through lower fabrication and material costs. 


HI-DEN IS EXTREMELY VERSATILE 
Used extensively in the aircraft and other metal 
working industries for draw dies, forming dies 
and blocks, spinning chucks, etc. Hi-den is also 
ideal for jigs and fixtures due to its great 
strength, stability and ease of handling. 


Ask us how Hi-den can help you. 
Send today for technical bulletin. 


Corporation 


Indicate A-4-218-1 


28 Water St, Wakefield, Massachusetts 


For further information, use Reader Service Card, See pages 129-130. 


“PRODUCTION” 
HOT DIE STEELS— 
or these 
e filled 
tisfac- 
th our 


Your needs f 
products can b 
with the same 
tion that goes 


a 
t 


j 
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Indicate 


Carbide Inserted Bushings 


SAVE money 7 ways: 


Talk about ‘earning their k 
look at the ways Meyco ‘ 
Inserted Drill Jig ! 
save production « 
longer . . . with 
cases—as long as § 
bushings at prices t 

to the prices of 
bushings; (2) Ir 

your drill jigs an 
Increased life for 
reamers; (4) Acc 


for a LONG PEI 

(5) Less non-pri 
x time, less lost mar 

bushings need n 
ond often; (6) Inspec 


because of greater 
longer time; and 
due to spoilage, f 
son. MOTORMA 
“High-Speed stec 
aged ten days’ lif« 
ings, after thre 
show no signs of 


4-4-2184 
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; : This newest addition to the LeBlond line will qualif 
; and an 18-speed geared headstock arranged for 15-hp 
Hollow Spindle—fourth in a line already including 16” 
because it combines simple, economical operation with 
*SIX MARKS OF MERIT 
; © Quiet, powerful headstock with 18 geared speed « Ha 
changes 
; e Electric Brake with apron spindle start, stop and o Th 
reverse control 
. e Quick-change box offering 63 feed and thread 
changes. 
GET YOUR COPY 
of bulletin HS-111 describing the new 20" LeBlond 
Hollow Spindle Lathe 
q THE R. K. LeBLOND MACHINE TOOL COMPANY, CINCINNATI 8 OHIO 
4 LARGEST MANUFACTURER OF A COMPLETE LINE OF LATHE: 
7 SALES OFFICES: New York, Chicago, Detroit. 
Ap 
' q For further information, use Reader Service Card. See 


s 4 : TO THE NEW 20” LEBLOND HOLLOW SPINDLE LATHE 


y for the blue ribbon in the oil country, 


the steel industry—and any other spot where a 9” opening through spindle, a 27” swing capacity, 


main drive motor are required. The 20” 


, 27” and 30” sizes—will win your approval 


precision results 


rdened and ground steel bed ways front and rear 


« One-piece apron with positive jaw feed clutch 


rust-lock tailstock 


Indicate A-4-219-1 
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Rolling Mill . . . Screw-down Nuts — Ampco alloys are se- 
lected for their high resistance to terrific pressures and impact. 
Rolling mill pressures are transferred through the screw to the nut 
threads. In cases such as a blooming mill, this pressure is applied 
with impact — increasing from zero to several million pounds in a 
fraction of a second. That’s why they need the tough strength of 
centrifugally cast Ampco aluminum bronze. 


Garden Tractors ... Worm Gears 
~ Ampcoloy E-123 aluminum bronze selected 
for high strength and wear resistance, high 
impact and fatigue values. Reduced replace- 
ments to a mere 1/10 of the previous average. 
This outstanding saving is typical, accounts for 
the specification of Ampco aluminum bronzes 
for a wide variety of gears—from tiny fishing- 
reel gears to giant l-ton gears for rolling mills. 


Forging Machinery 
Upsetter Slides 
— Ampco Grades 18 and 
20 selected by one manu- 
facturer to replace hard- 
ened steel because they 
combine excellent bearing 
qualities with the neces- 
sary strength to withstand 
a 40,000 psi load. In two 
and a half years of serv- 
ice they showed little 
signs of wear. The same 
high physical properties 
make these alloys ideally 
suited for such applica- 
tions as wear strips and 
wear plates. 


Earth-moving Equipment... Excavator } 
Bushings — Ampco Grade 16 selected for unusual aa 
ance, excellent bearing qualities and high load-bearing 
Turntable roller bushings must carry the tremendous weish . 
cab, boom, and load. The turning is slow but eccentric fed 
the cantilever action of the boom and load. Ampco bron 
also used for gears, plates, cams, sleeves, and many other . 
ant excavator parts. 7 


Die Sets . . . Guide Pin ad 
Bushings — Ampco Grade 18 selected for cungeoe 
excellent bearing qualities. Seizing and ge any 


rances. “ 


ed. Exceptional resistance to wear maintain 
rect alignment is assured regardless of spe* 
by one concern show Ampco guide pin 

times the life of previous material. Stand 
centrifugally-cast from Grade 18 Ampco Me 


| 
| 
EA 
\ 
| 
| “| /, 4 \ 7 | 
| 
h. travel 


mo aluminum bronze and other 
° copper-base alloys are 
meble in a variety of grades to 
ae YOUr exact requirements in 
worm you need: rolled sheet 
ale, sand or centrifugal cast- 
i forgings or extrusions, and 
mance-welding 

PTesistant cen 
Piug valves. 


iectrodes, cor- 
trifugal pumps 


Ampco Metal, Inc. 
Milwaukee 


Wisconsin 
Burbank, California 


‘ne Tools .. - Many Vital Parts — Over sixty lead- 
poe facturers recognize the advantages of Ampco over or- 


bronzes, They specify Ampco because it assures long life Ampco Extrusions ... Rod, barstock, tubes ... shapes 
» resistance to wear. Ampco Metal is also well known for its — Produced in Ampco’s own extrusion mill with a modern 2275-ton 
4 its hardness, its uniform quality. high impact strength, hydraulic press and complete processing equipment. Economical to 
M..\4 strength and high compressive strength. use — saves metal and machining time and cost, Ampco extruded 
products have superior grain structure and exceptionally high 
strength values, plus close tolerances and good surface finish. 
& 


Run Longer, Cost Les 


the Long Run 


..- because Ampco aluminum bronze 
alloys give you this unique combination 
of cost-saving physical properties: 

1. High tensile strength 

2. High compressive strength 


5. High “strength to weight” ratio 
6. Resistance to wear and/or cor- 


rosion 
3. High impact and fatigue values 7. Little affected by extreme tem- 
4. Excellent bearing qualities peratures 


Long-wearing Ampco bronze alloys give you longer and better service 
— reduce down-time losses — and cut maintenance and replacement to 
a money-saving low. 

That's why it pays to use Ampco bronzes wherever you can. First. 
specify Ampco for critical parts in your own product — its longer serv- 
ice life is an added sales feature. Second, use Ampco bronze replace- 
ments in plant maintenance — its longer service life cuts down-time 
and servicing frequency. And don’t forget to look for Ampco bronze 
parts in plant equipment you buy — it’s your assurance of long life and 
trouble-free performance. 

Everytime you specify an Ampco aluminum bronze, you can be sure 
it will do a better job—cost less in the long 
run. Send for complete information today. 


Ampco Metal, Inc., Dept. TE-4, Milwaukee 4, Wis. 


Send me your free Ampco Meta! Catalog giving full details of physical 
properties of the various grades of Ampco aluminum bronze alloys. 
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Company Address 
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The precision aircraft forging 
shown here had 17 angles, of 
which 9 were compound angles. 
Checking by the sine bar method 
required two men working a to- 
tal of 


Checking the same part with a 
Studler Angle Computer required 
‘nly one man working 


32 HOURS » 


—a saving of 64 manhours pet 
forging, plus savings of material 
which would have been wasted! 
Speed up your production with the 
Studler Angle Computer Write 


THE ANGLE COMPUTER CO. 
1709 Standard Avenue Glendale \ Calif. 


STUDLER 


ANGLE 


96 HOURS ® 


SPEED UP toot crinpine 


OPERATIONS with the NEW, 


IMPROVED I-G-C RE 


LIEF GRINDER 


The new, improved I-G-C RELIEF GRINDER, Model 
100-B handles with equal speed and accuracy countersinks, 
center drills, integral pilot cutters and pilot drills, either 
right or left hand. Redesigned so that the working head 


can be set at any desired position, 


cutter grinding operations by as much as 300%. 


tests have proved that the I-G-C 


it speeds up all types of 
Actual 
will pay for itself over 


and over in time and labor savings. 


The I-G-C RELIEF GRINDER can be used with equal 


success for any type of small tool 
the sharpening of end mills, shel 


cutter grinding, such as 
l end mills, spot facers, 


small milling cutters, machine reamers and also the back- 


ing-off of thread taps. 


For further information and descriptive literature on all 
models of the above products, kindly wire or write 


The Angle Compute 


r Division 


S & D ENGINEERING COMPANY 


1709 Standard Ave. 


Glendale 1, Calif. 


Indicate A-4-222-1 | 


For further information, use Reader Service 


OPERATION 


with 
SUBLAND 
TOOLS 


and Cut Production Costs 


As an example: the tool pictured at left, above 
reams and counterbores a 1.375 hole, form > 
radius and reams a 1.750 hole all in one operation 
—plus the economy of easy resharpening and 
extended tool life available with subland desig 
Check and see if a subland tool, designed ond 
built under Fuller supervision, will not cyt pa 
duction costs for you. 


“BETTER” if it’s made by FULLER! 


BERKLEY 


ULLER TOOL Z 


SPECIAL TOOLS + PRECISION 
3956 WEST ELEVEN 


Telephone LINCOLN 2-5600 


GEORGE L. DETTERBECK CO. Incorporated. 1871 Ch 


ENGINEERS TO AN INDUSTRY 


Card. See pages 129-130. 


Inasmuch as we manufacture cams a 


tools for the trade we obviously 
on a production basis. As a resu 
offer: 

1. Superior type tools at low cost 


2. Practical design based upon many 
years of experience 

3. Correct specifications which insure 
maximum service 

Your tool requirements in our hand 

your guarantee of better tools 


great saving. 


PROMPT DELIVERIES 


Tool making with us is a routine m# 
ter. Special equipment skilleg 
hands . . . plus know how, enables 4 
to fill orders in a minimum of 


COMPLETE ENGINEERING 
SERVICE 


Let us quote on your too! requireme™ \ 
You'll save money . ven as 
pared with “home made tools 


tools for 
s carned 


Standard circular form 
and Davenport Machir 
stock. Immediate delivery 


= 
Indicate 


The Too 


Engines 
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— PNEUMATIC BAR FEEDS 


ercase Machine Output Ue To 60% on More 


| Lie ROLLWay 


It’s OPERATING 
Every Day 


at the 


TOOL ENGINEERS’ 
EXPOSITION 


on many 


Typical Jobs 


MODEL AML BAR FEEDS FOR B & S 
4 SCREW MACHINES HANDLE FULL 
CAPACITY OF ANY MACHINES TO 
WHICH BAR FEED IS ATTACHED. 
(Model Determined by Spindle Bore of 
Model Machine) 
AML 56 for B & S No. 00 Spindle Bore %s” 
4 AML 68 for B & S No. 00 Spindle Bore '\s” 
AML 87 forB&S No.0 Spindle Bore 
AML 100 forB & S No.0 Spindle Bore 1” 


See it at 
BOOTHS 115-216 


Restocking time replacing bar in 4 
Time to load magazine per bar___................. 2 to 1 sec. 
2 to 3 mins. for full magazine) 
| Piece length per one feed-out or collet opening....0” to 16” 


Stock capacity (dia.) to dia. 
pproximately) 
Stock capacity (dia.) +00 B&S.. Ye" to dia. 
approximately) 
j “ogazine bars 96- Ye” bars 
Per one feed-out or collet opening... 2 5 sec. 
4 feed cylinder air pressure... to P.S.I. 
| Installation time... 
Set-up time, bar feed unit RES 5 min. to 15 min. 
Number of machines per operator....._____._.. Up to 8 or 10 


ROLLWAY CORPORATION | 
Sy 1,N.Y. Cable Address LIPEGEAR 


Indicate A-4-223-1 


For further information, use Reader Service Card, See pages 129-130, 223 
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FAMOUS SWiss 
HIGH PRECISION 
MACHINE 
TOOLS 


BOOTH 838 


See these high precision .. . high production . . . machine tools in action 
at the A.S.T.E. Show. Learn why American Industry uses so many! 


-HAUSER_ LAMBERT 


75 — Semi-automatic Gear Hobbing Machine 
215 — Profile Projector 66 — Semi-automatic Vertical Gear Hobbing 


306 — Grinding Machine Machine 


ig baring Machine SCHAUBLIN 


2BA— Jig Boring Machine 
$V102 — Tool Makers Lathe 


219 — Profile Measuring Microscope 
320 — Workshop Measuring Microscope 


4€ — Jig Boring Machine SV 70—Tool Makers Lathe 
2A3— Jig Boring Machine SV 12— Milling Machine 
324 — Optical Measuring Machine SV 28 — Machine for sharpening Gun Boring Drills 


216 — Table Profile Projector 

249 — Optical Hardness Tester 

3S — New Jig Grinding Machine When in New York, 

M1 — Jig Boring Machine visit our new home— 
30 Park Avenue, Man- 
basset, Long Island— 


where these and other 
precision machines are 


on demonstration in 


our modern show- 
R-10—Automatic Screw Machine 
Write, wire or phone 
for complete data. 


27 — Hard Metal Tool Grinding and Lapping 
Machine 


118-11-A—Automatic Wheel, Pinion and Segment 
Cutting Machine 


10 — Automatic Form Cutter Milling Machine 


MANHASSET - NEW YORK 


224 For further information, use Reader Service Card. See pages 129-130. 
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Reliat Danily precision makes 


dies and easier 
die sets 
to uare and true 
is “inated. Precision leader 
Dushing its assure 
ac ite die closure and protect 
de e die components. Danly 
Die S$ mean better dies in 
less time! 


Hardened, ground and lapped 


leader pins resist wear 
accurate die relationship mini- 
mizes punch shearing and die 
breakage. Precision Danly Die 
Sets justify die maker's pre- 
cision in the press setup, pre 


j fa venting premature die wear. 
Danly Die Sets mean more parts 
per grind! 


Danly precision makes every Danly Die Set a reliable 
foundation for the finest die work. And in addition 
, to the performance advantages they assure, Danly 


Vv THE Die Sets are quickly available, too, from a nation- 
: | AT wide system of completely stocked assembly branches. 
SEE E sHow Large or small, standard or special, there's a Danly 
A. S- T. © 50 Die Set to meet every tooling need. Just contact your 
tH 8 nearest Danly branch for fastest delivery of the best 
poo 
in die sets. 
Dany 
aturing 
Sets and WRITE FOR FREE BULLETIN 
Precision lel Gage ...and see how Danly's special die set machining 
Tool, Die service can help reduce your costs. 
Supplies 
makers 


_y DANLY MACHINE SPECIALTIES, Inc. 2100 
OVER 25 YEARS OF DEPENDABLE SERVICE TO THE STAMPING INDUSTRY 


i 
| 


that increases punch press 
production 50 to 2007 


Users will tell you: When the V & O Feed-O-Matic takes the place of 
manual feeding for secondary die operations—punch press production increases 


50 to 200%! 


What's more, the V & O Feed-O-Matic reduces operator fatigue by automat- 
ically tripping the press. The operator simply — and with safety — places 
each piece into the automatically-indexed nesting plate, which conveys the 
blank to a micro-switch-equipped mechanical hand that transfers it to the die. 


The V & O Feed-O-Matic increases die life, too. First, by placing work in 
the. die with undeviating accuracy, wear on dies is minimized; second, by not 
tripping the press unless the part is in register, costly shut-downs, caused 
by damage to dies and presses, are averted. 


The V & O Feed-O-Matic can be applied to any make of press . . . requires 
no special dies . . . and can be set-up for new work in an hour or less. 


See the V & O Feed-O-Matic Punch Press Feeder in Action at the 
A. S. T. E. Industrial Cost-Cutting Exposition to Be Held in Philadelphia 


April 10-14—Booth No. 764. 


— DIVISION OF ROCKWELL MANUFACTURING CO.=f=) 
.»»Hudson, NewYork 


Fe 


For further information, use Reader Service Card. See pages 129-130. 
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Nichols Millers are built to the highest standards of pre- 
cision so that tool room, laboratory, or production work may be 
produced to tolerances “in tenths.” The Standard Nichols Miller 
is @ manually operated horizontal type machine. It combines with 
all the conventional movements of table, saddle and knee a rise 
and fall spindle which allows the cutter to be brought to the work. 
This flexibility makes possible operations such as broaching, 


key seating and contour milling as well as regular milling. 


The Tool Room Model is a standard Nichols Miller, equipped 
with a special table assembly providing greater working surface 
and increased longitudinal feed. Both longitudinal and transverse 
feed screws are fitted with hand wheels and extra large adjust- 
able micrometer dials having easily read machine-engraved 
graduations. This machine is especially valuable in the tool room 
because of its compactness, generous capacity and ability to 


turn out a wide variety of extremely accurate work. 


(Vito AIR FEED Mone, 


The Standard Nichols Miller equipped with pneumatic table 
feed substantially increases its value as a production machine. 
The power feed, which operates on 75-175 psi is entirely auto- 
matic — the operator merely has to load and unload pieces and 
can with ease run two or more millers. Thus, output can be multi- 


plied to a mass production scale while tolerances are held to 


“tenths,” 


Two Spindle Millers are most valuable for long production 


MILLERS - - - the millers that use their heads 


runs where simultaneous action of two cutters is practical. Two 


basic double spindle models are made, one with two identical 


spindles, and the other with two opposed spindles. These millers, 


available with hand or power feed, will be built or modified to 
suit the individual user's requirements. re 


For complete details and information write for ie ~ 
the booklet, “The Miller that Uses Its Head’’. an 


See these machines, plus the full line of NICHOLS MILLERS at 
the A.S.T.E. SHOW, Booth 931, April 10-14, 1950, in Philadelphia. IT} i) 
MANUFACTURED BY W. H. NICHOLS COMPANY, WALTHAM 54, MASS. 0 


NATIONAL DISTRIBUTORS: NICHOLS-MORRIS CORP., 59 CHURCH ST., NEW YORK 7, N. Y. 
Indicate A-4-227-1 


For further information, use Reader Service Card. See pages 129-130. 227 
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CORPORATION 


DESIGNERS AND BUILDERS 
OF HIGH PRODUCTION 
MACHINE TOOLS 


¥ 


Only in America, where high production reo" 


could a machine of this type be used economic" 


It drills all the oil holes in a V-8 Crankshaft o!™ 
rate of 60 pieces per hour net. 


1469 E. GRAND BLVD. DETROIT 11, MICHIGAN 


Indicate 
228 For further information, use Reader Service Card. See pages 129-130. The To Engines 
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VALVES, 
CYLINDERS 
OF 
SUPERIOR 
DESIGN 


WHAT MAKES 
UP A 


ood 


KNOWLEDGE 
OF 
APPLICATION 


@ Depressing pedal of (10) pilot valve 
exerts pressure on pilot end of (1), (2) 
and (3) pilot operated 4-way valves. 
Air flows from valve (3) to blind end of 
clamp cylinder (A). Piston moves out 
rapidly, the air from rod end being ex- 
hausted thru (4) cam operated 4-way 
valve. When clamp cylinder rod (A) 
depresses cam of valve (4), exhaust air 
from cylinder is restricted (12), pro- 
viding for a slow approach. When 
clamp cylinder engages work, pressure 


= 


Get Gerotor Catalog 
Sections No. 54 and No. 302 


describing air valves and cylinders in supply line increases, causing 
Write te sequence valve (5) to open. Air flows 

ETT | {1E & GRINDER Inc. 

t. TE-4 zhton 35, Boston, Mass. 


WHEN YOU APPLY HYDRAULIC 


For further information, use Reader Service Card. 


Gerotor meets this re- 
quirement with equipment 


designed by foremost engi- a 
neers in the air field. Com- = 
pactness of 4-way valves 


prevents fouling or leaking; 
large, convenient pipe con- 
nections allow unrestricted 
air flow. Cylinders, notable 
for absence of tie rods, have 
Keeper ring design, per- 
mitting compact installation. 


Equally important is the oS, 
know-how as demonstrated rea 
by Gerotor Factory and Dis- 
tributor Representatives. 
These men possess the 
knowledge and experience to 
help you draw up the most 
suitable circuit to furnish 
eficient and lasting service. 


AIR EQUIPMENT ON 
AN AUTOMATIC LATHE 
FOR CLAMP, TURNING 

AND CUT-OFF 


into blind end of cut-off tool cylinder 
(B) and a similar action takes place thru 
the out-stroke, by means of (9) and 
(11). After the cut-off, cylinder rod 
depresses cam of (G6) pilot valve which, 
by pilot pressure, reverses valves (1), 
(2), and (3). Air line is then connected 
to the rod end of cylinder (B) and re- 
tracts cut-off tool. After cylinder com- 
pletes return stroke, pressure builds up 
in supply line connected to sequence 
valve (7). Pressure opens valve (7) and 
allows air to rod end of clamp cylinder. 
After it retracts, cycle is completed. 
Pilot valve (8) permits interruption of 
cycle to retract cylinders. 


Indicate A-4-229-1 


See pages 129-130. 229 | x 
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«can solve JOUR 
problem 


@ WHAT JOBS HAVE 
FOR CARMET CARBIDES 10 00 


<0 o* 4 We can preform Carmet to practically any shape or size: entire Diao’ ; 
\ \ die parts like the one shown above; inserts for drawing, heading.“ 

\ mY truding and blanking dies; gauge and wear parts, pins bushing 

any job where the unmatched wearing qualities of sintered 
we can reduce costs for you. Supplied preformed, with nimum gf 
stock allowed—or precision-ground and ready for use, a5 you P™ 

@ Let us work with you... send us your drawings and speci" 


for quotations. 


SM; Allegheny Ludlum Steel Corporation 


CARBIDE ALLOYS DIVISION, Detroit 20, Michigan 
Distributors: Write us about handling CARMET Standard Tools in your area. aac 


230 For further information, use Reader Service Card. See pages 129-130. The | Engin 
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See why users of tools and wear-parts report in- This fact-packed booklet gives you the straight, 
creases in tool-life of 300% ... 400%...600%... quick story of what Electrolizing is... what it 
and more. See why one user reports: “Electrolized does ... and why it does things which no other 
Cutters have run over 10 hours in aluminum sheet surface-treatment process can do. Read it, and you 
with no appreciable wear and no chip-weld ...a get the general picture of what it can do for you. 
successful climax to 4 months of research during Your copy is ready to mail... and the only 
which every known type of tool and surface-treat- follow-up will come from you, yourself! So drop a 
ment proc 


was tried.” Such reports are average! line in the mail today, to: 


SPECIAL TOOL ANO WEAR-PARTS OIVISION 


t Electrolized Tap Corporation, 148 West River St., Providence 1, Rhode Island 


(and, serving the State of Ohio only) 


\ 
ICTROLITED TAP CORPORATION OF OHIO, 1650 COLLAMER ROAD, CLEVELAND 10, OHIO 


Indicate A-4-231-1 


For further information, use Reader Service Card. See pages 129-130. 231 
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WHAT IT MEANS IN TERMS OF EFFICIENCY AND PRop 


1. DESIGN SERVICE. Eclipse engineers will desis 


your cutters directly from part print. Your engineers w 


haye more time to devote to other tool problems. 


2. MAXIMUM LIFE. Eclipse engineering with 


years experience behind it, assures cutter designs to 9 


maximum life with minimum down time. 


3. MULTIPLE OPERA TIONS. Eclipse originated 


developed multi-diameter cutters and its engineers ¢ 


best qualified to design cutters to perform maximum 


ations ata single pass. 


4, ASSURED QUALITY. Produced in the mod 


Eclipse plant with latest type equipment where quolll 


paramount and inspection rigid. 


CUTTERS: H.S.S. and Tungsten Carbide Tipped—Multi- HOLDERS: Stop Collar—Bushing Guided —Adjusio* slid 
diameter—Inserted Blade— Center Cutting—Inverted and length—Floating—Specials of all kinds. 
Down Drive—Double End Facers —End-Form—two Also complete stock of Standard Holders 
piece Core Drills. Cutters and Pilots. 


ounded oventhitty Five 
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BY THE SENECA FALLS MACHINE CO. “THE PEOPLE” stENneca FALLS, NEW YORK 


PNEUMATIC BURNISH 
ING ATTACHMENT 


AUTOMATIC TAIL- 
STOCK TURNING 
ATTACH. SLIDE 


VIBRATION 
DAMPENER 


VERTICAL 
SLIDE 


BACK SQUARING 
ATTACHMENTS 


NISH TURNS AXLE 
SHAFTS IN ONE 

ERATION AT HIGH 
RODUCTION RATE 


an 


ME FRONT CARRIAGE 


— 


and vibration at high cutting speeds. 


The machining cycle is divided into two distinct phases 


... roughing and finishing. The front carriage and back 
attachment tools operate simultaneously, rough turn- 


ing and rough facing the flange as well as the bearing 


lo rough and finish turn axle shafts with diameters and the splined end. The roughing tools are 
. n flange faces and splined end, and to burn- then withdrawn from the cut and the flange is finish 


seal dian ler, 


faced with tools mounted on the third slide. while a 


lhe Model AR Lo-swing Lathe selected for separate tool mounted on the tailstock turning attach- 
‘as equipped with a four slide front carriage, ment takes a light finishing cut over the splined end 
matic back squaring attachments, a vertical of the shaft. The burnishing attachment moves into 
- “ide mounted on the headstock and an auto- position during the latter part of the finish turning 
stock turning attachment. and burnishes the oil seal diameter situated near the 
its are delivered to the Lo-swing Lathe with splined end. All operations are performed automatie- 
ntered and with two shallow driving pin holes ally, the operator simply loads and unloads the part. 
nthe flange. After mounting the shaft between Total floor to floor time is 1.05 minutes per shaft. 
‘pring operated “Vibration Dampener™ is Let Seneca Falls engineers assist you with your turn- 


st the re 


sh forged shaft to eliminate whip ing problems. 


SENECA FALLS MACHINE CO., SENECA FALLS, N. Y. 


Indicate A-4-233-1 


COSTS ARE LOWER WITH 
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For Light Work on Small Power Presses 
Where Extreme Accuracy Counts... 


DANNEMAN 
DIES DIE-SETS 


Surfaces precision ground. 


@ Die shoes and punch holders pre- 
cision bored on master-plates. 


PROTEC 


your expensive dies and machine part 
/ USE 


ACME 


RED OR BLUE LABEL 
PRECISION 


\ DOWEL 
7 


© Leader pins and bushings as- 
sembled with cylinder square 
fixtures assuring accurate align- 
ment. 

© Absolute interchangeability be- 
tween die shoes and punch 
holders. 

@ Solid shank punch holders fur- 
nished in diameters from |" up 
to and including 1!/2". 

© Style 'B’ Die-Sets can be fur- 
nished in combinations as 
illustrated. 

@ Style "B’ Die-Sets carried in 
stock in the following die areas: 


/ 
i 

\ 
\ 


Acme Dowel Pins break before bending or mush 
rooming—thus saving expensive equipment from 
ruin through misalignment. Order standard sizes 

from stock. Attractive prices on special sizes and 
3x3, 4x3, 4x4, 4x5, 4x6, 5x3, 


large quantities. 
5x4, 5x5, 6x3, 6x4, 6x5, 6x6 : 


wes 


Acie Pndustrial ompay 


is) Makers of Standardized Jig & Fixture Bushings 
a 208 N. LAFLIN STREET @ CHICAGO 7, ILL. 
THE SERVICE SHOP TO INDUSTRY FOR MORE THAN 25 {EAR 


Indicate A-4-24- 


WRITE FOR DESCRIPTIVE CIRCULAR 


Write for information! 


_DANNEMAN DIE-SET DIVISION 


ACME-DANNEMAN CO., Inc. 
213 Lafayette St. + New York 12, N. Y. 


[me LIKE A 


FOR SPEED IN PRODUCTION 
IN FORMING ° 


Indicate A-4- 234-1 | 


DESIGNERS and BUILDERS of AUTOMATIC WIRE 
and METAL FORMING MACHINERY 


ACCURACY 
VERSATILITY IN APPLICATION 


Look at a Nilson Four Slide Machine for ‘“‘Formed Stampings.’’ Nilson Four Slide 
Machines are fully automatic in operation. ‘‘F'’ Models with built-in Press pierce, 
stamp or swage, then form;—the complete piece made in one operation. A wide 
range of sizes is available to handle your particular requirements most economically. 


NILSON WIRE REELS NILSON STAPLE FORMING MACHINE 


The illustration shows one of 
the many units we manufac- ee 


Completel automatic, the 
ture. These reels, made in sta- 4 7 y 


form, cement and cut to sticks 


tionary and tilting models from 
75 to 500 Ibs. capacity, can be 
used for either wire or coiled 
metal. Special types are avail- 
able 


of any desired length. Nilson 
Staple Forming Machine can be 
tooled for standard office and 
special size staples with square, 
chisel or divergent points. 


All inquiries concerning Nilson Products will be given prompt attention and full data will be forwarded upon * 


The A.H.NILSON MACHINE CO. 


1507 Railroad Ave., Bridgeport 5, Conn. 
SPECIALISTS IN WIRE FORMING EQUIPMENT FOR OVER 50 YEARS 


dutomatic Wire and Metal Forming Me 
Forming Machines—Chain Making ™ 


and Power Presses—Wire Reels—P ir: 
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CET ANY PRODUCTION YOU NEED 
’T SURPRISINGLY LOW COST with 


EASY-FLO 


LOW-TEMPERATURE EASY-FLO AND SIL-FOs 
SILVER ALLOY BRAZING is so extremely simple, s« 
fast and so versatile that it is jas? maturally a low-cos: 
process. For the same reasons it is readily adapted to give 


The EASY-FLO and SIL- 


FOSalloys make torch braz- you any metal joining production you need, whether 
og so easy that unskilled it’s only a hundred parts a day or thousands. 
operators — men and wo- 


You can get the benefit of the inherent speed and 
economy of the process whether you jom ferrous, non- 
ferrous or dissimilar metals—because EASY-FEO and 
SIL-FOS alloys join them all. What's more you can be 
sure of joints that are—exceptionally stromg and duc- 
tile—liquid and gas tight—high in electrical and heat 
conductivity — resistant to corrosion — because every 
properly made EASY-FLO and SIL-FOS alloy joint has 
all of these prope rties. 

The cases illustrated, typify the ready adaptability of 
the process which has enabled thousands of manufac- 
turers to turn out better products with big savings in 
time—labor—cost. It will do as much for you. 


men—can give you fast 
croduction of top-quality 
joints after only a few 
hours training. 


In the “home made” 
turn-table and fixed 
torch set-up above, all 


operator does iS POSi- 


ti assemblies with 
loy preplac ed and With the 6-place ug and auto- , 
sep on pedal. With matically timed induction heat- 


such simple equip- ing coil fixture at right, 20.000 “ 
ment you can speed food mixer blade assemblies, 3 
torch brazing "way up joints each, are EASY-FLO 


and make it practically brazed per week. There's liter- 
fool-proof ally no limit to the production WE ARE READY TO HELP YOU 


you can get with alloy preplace- 
ment and fast heating methods, 


determine where and how you can use low-tempera- 


ture EASY-FLO and SIL-FOS 


alloy brazing to your profit. With lea _ 
no obligation to you we will send OH Sy 
a field engineer to go over your TAS\ ILL 


work with you. — 
For the facts in print, write 


today for Bulletins 12-A and 15. 


82 FULTON STREET 


Bridgeport, Conn + Chicago, lil. + Los Angeles, Cal. « Providence, R 1. + Toronto, Canada 
Agents in Principal Cities 


Indicate A-4-235-1 
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NEW YORK 7, N. Y. 
| 


Accurate, Instant Readings 
on all Speed Ranges... sis 


There's a Direct 
Reading Type for 
Every Purpose... 
or Job. 


TYPE U HAND TACHOMETER 
Type U Tachometers combine in one instrument five ranges 
such as 30-12,000 RPM, 45-18,000 RPM, 60-24,000 RPM, 
120-48,000 RPM. Many other range combinations. Send for 
Bulletin No. 750 and condensed Tachometer Bulletin No.1046. 


Stationary Tachometers furnished to read RPM, Feet Per 
Minute, Yards Per Minute or to suit many other applications. 


{ERMAN H. STICHT. CO., INC. 


Tachometer Headguanters 


PARK PLACE NEW YORK 7,N.Y.. 


Indicate A~4-236-1 


PUMPS IN COMPLIANCE 
WITH J. 1. C. STANDARDS 


FOR EVERY 
INDUSTRIAL COOLANT AND 
LUBRICANT APPLICATION 
PIONEER PUMP & MANUFACTURING Co 


19645 John R Street Detroit 3, 


Indicate 


hs ; MILLING TABLE 
No. 83 Only $49.50 Has 8” table, 360° move.| 
ment and 4” cross feed} 
travel. Adjusting whe 
and dials graduated 
degrees and thousan 
Slotted for bolting ; 
table. No. 82 wit 


4 Write for Circular 
No 10 


CHICAGO TOOL and ENGINEERING (CO. 
8391 South Chicago Ave, Chicago 17, Ill 


tandardized 
setup appliances 


Why Force Your Men to waste time on machine tool set-ups when CAD Standard- 

ized Appliances will convert this non-productive time into productive labor? Why 

Ruin Machine Table Slots with ordinary bolts when CAD Bolts are designed to 
fit T Slots? The CAD Bolt is a standard machine table bolt, made of steel with 
full smooth threads, ready for use when you receive it. 


CARRIED IN STOCK BY 
BOSTON, Chase, Parker & Co. * NEW YORK, Neal & Brinker * PHILA- 
DELPHIA, Maddock & Co. * BUFFALO, Beals, McCarthy & Rogers 
CLEVELAND, Cleveland Tool & Sup. Co. © DETROIT, Strelinger Co 
CINCINNATI, E. A. Kinsey Co. * CHICAGO, Hibbard, Spencer 
& Bartlett Co. © DALLAS, Briggs-Weaver Machinery Co. 
SAN FRANCISCO, C. W. Marwedel * LOS ANGELES, 
Almquist Bros. e SEATTLE, C.M.Lovested & Co. 
IN CANADA, Canadian Fairbanks-Morse Co. 


Indicate A-4-2% 


4 


WRITE TODAY 
FOR BULLETIN A-72 


2 
A 
| 
A“STANDARD SHOP EQU! 
SET-UP APPLIANCES FOR CHINE 
8173 Tinicum Ave., Philadephia * 


Ind -4-- 
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{ you use Reamers, 
Fid Mills, Boring Bars 
bnd Rough Boring Heads 


Check these features of the WETMORE 


omplete line of tools and Engineering Service 


WETMORE TOOLS include shell type, straight and taper shank inserted blade reamers 
—multi-diameter reamers—line reamers—end mills—boring bars and rough boring 
heads. In addition, Wetmore manufactures replacement blades of high speed steel, 
Rea-Mor process high-speed steel and tungsten carbide tipped blades. 


LOWER COST, increase production, get greater accuracy and better finish with Wet- 
more tools. They are designed for free cutting and absolutely smooth holes. Extra 
large clip clearance at front of blade keeps blades cool and free from chips by allow- 
ing coolant to reach point of cutting. 


WHERE AND HOW TO GET WETMORE TOOLS. Listed below are the principal cities 
wherein you'll find Wetmore sales engineers. Call upon them freely for engineering 
assistance and service. If you do not have a Wetmore representative in your territory, 


order standard tools direct from your Wetmore catalog or write direct on your machining 
problems. 


DETROIT CHICAGO RACINE FT. WAYNE 
Earl H. Hopps Gatz-Arnold Co. O. R. Bridges Frank Burgan 
4835 Woodward Ave. 1553 W. Madison 3116 Washington Ave. 307 W. Sherwood Terrace 


: LOS ANGELES DAYTON CLEVELAND BUFFALO 
Almquist Bros. Co. A. S. Guile Pierce & Rodman R. C. Neal Co. 
2300 E. 49th St. 1129 Xenia Ave. 420 Penton Bldg. 76 Pearl St. 


LOUISVILLE MINNEAPOLIS BRIDGEPORT PITTSBURGH, PA. 
Earl Brock Walter R. Hammond Co. James J. Creagh Chester S. Fischer Co. 
5909 Kimberly Ave. 1419 Washington Ave. S. 197 Sheridan St. 505 Columbia Bldg. 
Cincinnati 13, Ohio 


NEW JERSEY PHILADELPHIA ATLANTA LIMA, OHIO 
Wm. T, Hutchinson C. T. C. Tool Co. Scott Mach. & Tool Co. Morris C. Teague 
235 Main St. 1200 Commercial 1611 Marietta St. Bldg. 105-17th St, 

Orange, N. J. Trust Bldg. 


WETMORE REAMER COMPANY 


MILWAUKEE, WISCONSIN 


Indicate A-4-237-1 
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you can have 
three 


MAL 


% Motors shown 
have special 
adapter, special 
shaft. Eccentricity 
of machined face 
with respect to 
shaft held to very 
close tolerance by 
taking qualifying 
cut after motor is 
completely assem- 
bled. 


66 Frame 


GRAHAM TRANSMISSIONS INC. selected this 


complete line to motorize its widely-used vari- 
able speed transmissions. Starting with one 
frame size only, Graham has been a steady user 
of Doerr motors for many years. 

Many other leading machinery builders con- 
tinue to place their confidence in Electro 
Machines products and service as proved by the 
high percentage of repeat orders. 
ase let us hear from you 


NORTH THIRD STREET 


if you have a part r motor problem ple 


FROM 1/20 
to 2 H.P. 


ELECTRO 


MACHINES, INC. 


Harden Steel Clear Through wi 


SPEED -- 33: 


A half-inch piece of steel in a pack cay oi 
be hardened clear to the core in a ¢R, 
UAL transition from Rockwell C67 
outer carbon-Chromium Carbide Surfs 
to 32 at the center. Degree of hardin 
UNDER the carbide can be regulates 
time under heat, but it’s ALWAYS ¢ 
67 on the surface. If you want hardnw 
increased tensile and resistance to gly 
sion and corrosion, you can do it wi 


HI-SPEED-IT. 


Write for literature and a 
demonstration. 


ILSON CARBON 


COMPANY. INCORPORATED 


60 East 42nd Street New York 17, New York 


Indicate A-4-23- 


THE MACHINE YOU HAVE BEEN WAITING FOR 
BOOTH No. 740 


CRYSTAL LAKE 
6 x 12 x 15” height over Chuct 
Temperature controlled spind 


SURFACE GRINDER 


Standard or De- Gauge Block and General Purpose Grinding 
signed to Your Crystal Lake Grinders — Crystal Lake ‘ 
Specifications 
Indicate A-4-238-1 | Ins e 
T net 
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Hardéniag Furnace 


\ 
4 rt 


LINDBERG 
TEAM 


ay are the foals aud déesa! 


For the precise hardening and tempering 

of expensive tools and dies — specify 

Lindberg Hardening and ‘Tempering Furnances. 
FOR HARDENING — eliminate finishing due 

to scale and decarb with simple accurate 
atmosphere control. 


FOR TEMPERING — obtain the exact “‘Rockwell 
Hardness” needed for the ultimate 
performance from your tools and dies. 


Write for your copy of 
‘How To Plan Your Toolroom 
Heat Treating Department”. 


2454 W. Hubbard Street, Chicago 12, Hlinois 
& AY 


Indicate A-4-239-1 
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FORGED 
QUICK-ACTION 


For Heavy Duty and 
High Production 


Wolverine Toggie Clamps have been used ex- 
tensively in the automotive, welding, fabricating, 
woodworking and metal working industries for 
over 20 years. Compare them with other , 
clamps as to speed, strength, dura- yo : 
bility, accuracy, versatility 
and economy. There is a size ¥ ig 
and type of Wolverine clamp 

to suit your needs, write for 
bulletin C-48. 
IMMEDIATE 


DELIVERY 4 


WOLVERINE TOOL CO. 


1480 East Woodbridge Street . Detroit 7, Michigan 


Indicate A-4- 1 


6118 N. Keeler Ave. 
Tel. Kildare—5-2131 


Cincinnati 32, Ohio 

A. C. Pletz Co. 

5301 Spring Grove Ave. 
Tel. Kirby—6633 


Cleveland, Ohio 
Gordon J. Wyman 
3405 Silverdale Ave. 
Tel. Florida—8393 


THE FELLOWS GEAR SHAPER COMPANY, SPRINGFIELD, VERMoN 


MACHINES and Tool 
FOR CUTTING 
. SHAVING 
. BURNISHING 
AND INSPECTION 


in GEAR PRODUCTION 


(FEM 


Indicate A-4.24.) 


R Ground Thread Taps 
FOR EFFICIENT PRODUCTION 


Thirty-eight Years of Fine Tool making 
Experience are at your service 


NEXT TIME TRY R& N! 


DYKEM STEEL BLUE 


STOPS 
LOSSES’ 


few minutes. The dark 


Nith DYKEM Stee! Blue Without DYKEM Stee! le 
blae background 


makes the scribed layout lines show up in sharp relief and at 
same time prevents metal glare. Increases efficiency and aeccura 


making dies 
& templates 


Simply brush on right 
at the bench; ready 
for the layout in a 


Write for full information 


THE DYKEM COMPANY, 2303D North 11th St., St. Louis 6, Me 
In Canada: 2466 Dundas St. West, Toronto, Ont 


Indicate A-4-)4 


Sales and Service Offices oe 
Buffalo 16, N. Y. Flint 4, Mich. Minneapolis, Minn 
James A. Thompson Cc. W. Irving Form Products Company 
1392 Amherst St. 1706 Copeman Bivd. Inc. 
Tel. Bedford—6073 Tel. 27749 4 E. Island Ave 
Chicago 30, Ill. : Tel. Bridgeport—72 
Arthur C. Agazim Sad. 


642 Eastern Ave. 


Tel. Capitol—9916 


Kansas City 2, Mo. 
John Mengler 


South Bend 18, Ind 
Industrial Soles & Servic 
859 S. Fellows St 

Tel. 6-6345 


325 Ward Parkway 


Milwaukee 3, Wis. 
Harvey A. Wolff 

161 W. Wisconsin Ave. 
Tel. Marquette—4522 


REIFF & NESTOR Company— 


LYKENS, PENNSYLVANIA 


Zanesville, Ohio 
Streeby’s Sales Serv 
4121 Main St 

Tel. 6390 


PHONE LYKENS 


i 
| ) 
| 
| 
i 
SINCE 
q 
| 
4 
| | 
| 
| 
| 
{ 
Indi 4-4-2404 
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form grinding problems 


TRADEMARK 


the answer... 


Bring your FORM GRINDING 


Q eDUPLIform, a Profile Surface metry. This compensation of the 
Prinder, especially designed for tracer nose can be repeated as 


Makin 


ig and small parts grind- often as necessary in the process- 
2g. incorporates a Profiling ing of the tool to final size. This 
eel Dresser which permits feature also greatly prolongs the 
eressing of the wheel directly from usable life of the diamond. 
| when grinding Punches can be economically 
temale portions of ground to maintain precise clear- 
gage. It is inher- ances by using the die section as — < 


ate because it in- a master and vice versa. — - >| 
of correcting the Rigid construction, as well as lo Vf rg 
tile follower to cor- hardened and ground ways, in- BOF WE 
— with the contour sures tenth splitting accuracy and ACCESSORIES CORPORATION 
... Glamond point, regardless permits this machine to be used TOOL DIVISION 
iS sDape ‘tiation from sym- for heavy roughing cuts. 25 MONTGOMERY ST. + HILLSIDE 5, NEW JERSEY 
Indicate A-4-241-1 


For further information, use Reader Service Card, See pages 129-130. 24) 
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problems samples to | ig 
BOOTH 1122, A-S-T-E EXPOSITION 

| 
a 

| 

| 
| 
| 
04 
vs: 


tt makes the man 
a difference | or the machine 
whether is BUSY 


Twenty different left end attach- 
ments ere available for use with 
each of 14 Modernair basic 
volve models — nine of which 
ore illustrated below. In all, 
nearly 280 distinct valve combi- 
nations may be produced using 
the basic body casting In either 
or pipe size. 


i ak: 5) > 

1711—Cable operated model 

cable connection attachment 


° 
External compression sprog 


1$02—Cam operated model 1606—Ha ade hoe ted model 0S502—Pilot pressure op ) ) 
cam stem attachment: internal = m — < —— e coil erated, plain end cap a 
mpre pring re ed for | 
aly: infernal com 
on ng return 
7 
{| 669 
k 
| 1302—Foot operated model. pedal O808—Cam operated mode 1001 4 
attachment internal com pression roller cam attec rolles model le 
spring return cam return man 


a BUSY man 
at an IDLE automatic indicate 420 


spells LOSS EPEL 


an IDLE man 
at a BUSY automatic 
spells PROFIT | 


H & G INSERT CHASER DIE HEADS 
are mechanically right, functioning flawlessly at high | 
speeds for hours on end. They minimize down time, gain- 
ing as much as an hour a day in net production. 

There’s nothing like a demonstration to convince the man | 
who must be shown. 


FREE Literature currently available | 


| Bulletin 32 “Selecting Proper Die Head for the Job” | 

| Decimal Equiv. alent Wall Chart | 

| Cost Reducing Suggestions on the Design for Threade d | 
P arts 


NEW VACUUN-TUBE UNIT 


cevipment af the 


Name 


Mail to: 


THE EASTERN MACHINE SCREW CORPORATION 


Manufacturers H & G General Purpose Die Heads, Insert Chaser 
Die Heads, Threading Machines 


27-47 Barclay Street, New Haven 6, Conn. LEPEL WIGH FPEQUENCY LABORATORIES, 39 West Street, 
“Write for LEPEL Catalogue TE-4" aad 
Indicate A-4-242-1 Indic 4 
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iN 
. : 
le 
~o 
Effectively heats ferrous or non-ferrous 
ng, braz 
power and water ion. Uni om 
HIGH FREQUENCY HEATING UNITS 


55 


ecity, 
et cop 
coll 5 spin- 


olerant¢: 
toto! 
of spindle 
from beoring: 


Typico! ' 
thon 


A NEW HIGH IN VALUE 


thin 
= Ca The 955 has all specifications and tolerances of lathes selling at up to $1,000. 
00 Here is a lathe with the sustained accuracy, the versatility, the speed and the rug- 
. gedness that industry expects of Logan design. Here is a lathe with the capacity to 
955 : handle the majority of metal turning jobs. Here is a pedestal base with underneath “ 
a pycged In drive that keeps moving parts enclosed yet accessible, saves space in multiple 
carro 
Truc! n. Self installations or single installations, and simplifies cleaning. Here is a saving in 
lubricot': bes. price that is true thrift because it entails no sacrifice in quality. Here, in brief, is 
ore 
. : ee the new Logan combination of quality, low price, and low-cost performance that 
vita! we 


makes the 955 the lathe to buy today. See the 955 on display at your nearby 
Logan Lathe Dealer's, or write for the new 955 Folder 


LOGAN ENGINEERING COMPANY 


() 4901 W. Lawrence Avenue, Chicago 30, Illinois 


j | 
GAR BETTER tatTHES AND SHAPERS | 
| 


Indicate A-4-243-1 
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MARKING MACHINE 


FOR FLAT, ROUND AND CONTOUR MARKING 


+ + + 


In addition to the Cadillac 45 Hydraulic Marking 
Machine, the New Automark Electric Metal Marking 
Typewriter, Automark Marking Machine and the New 
Cadillac Speed-Marker will be shown in full oper- 


HYDRAULIC 


CADILLAC 45 HYDRAULIC 
MARKING MACHINE 
ONE CONTROL 


IMPRESSIONS FROM THOSE AS GENTLE AS A 
“KISS” TO THE CRUSHING FORCE OF 12,000 


LBS. PRESSURE 
REPEAT ACTION 
UP TO 110 ONE-INCH STROKES PER MINUTE 


MOTOR AND HYDRAULIC SYSTEM COMPLETELY 


ENCLOSED 


COMPLETE HYDRAULIC SYSTEM MANIFOLD 
MOUNTED 


SEE IN FULL OPERATION AT 
BOOTH 753 ASTE EXPOSITION 


ation at the ASTE Exposition, April 10-14, 1950— _ 


CADILLAC STAMP CO. 


= 2136 RIOPELLE « DETROIT 7, MICHIGAN 


3000 IRVING PARK CHICAGO 18, ILLINOIS 


Indicate A-4-244-1 
For further information, use Reader Service Card, See pages 129-130. 


“Sentinel of 
the Air Line” 


FILTER element removes soit 
00039 and larger. TRaw 
PARENT BOWL provides Vs 
bility. REGULATOR 1S Capay 
of passing large volume with 3 
unrestricted flow and minim 
amount of pressure drop. Sei 
bleeding, compact, simple. 
chined from bar aluming 
LUBRICATOR delivers desir 
volume of oil. Adjustable Ve 
turi Valve permits efficies 
operation on broad range 

volume and pressure. Bowl cy 


Also be refilled without shutting of 


. air supply. Any of these 3 & 
Pneumatic vices can be used as separa E 
Grinders units or in any combinatics 


Remember, Built-in 
quality remains long 
after first-cost dis- 
appears 


See Us at Booth 642, AS.T.E Sim 
Philadelphia, Apr 


ODUCTS 


130-134 E. Larned St 
DETROIT 26, MICHIGAN 


Indicate A-4-24 


MAKES AN IDEAL 
CONTACT 


FOR BACK STAND IDLERS 


Because Nu-Matic Grinders can be inflated for hord, me / 
dium and soft grinding surfaces, they : 
eliminate the necessity for 3 wheels 
and changing wheels for different 
operations. Standard 31/2” abrasive 
bands can be changed ir a matter 
of seconds. Low pressures provide 
surfaces suitable for contour buffing 
and polishing. You'll be amazed at 
the many operations where Nu-Matic 
Grinders save time and money. Adap- 
ters for ¥”"—11 or ¥2"—13 power 
equipment. (Specify on) 


NU-MATIC GRINDERS, INC., 10: 


Detroit 21, Michigan 


| 
PRE 
| ( / ‘ 
| 
| 
| 
| Indicate A-4--™ 


Since 1907, the name of Parker has been a part of the forth the well-known Parker Majestic External and Internof 
progress of the automobile industry. Grinding Machines, each machine representing a greqt 
In 1915, Parker introduced the basic principle of boll F 
bearings in grinding monufacture—a major odvonce in The latest tooling development of the company is the Porker 
rinding which was unknown at that time. Majestic No. 2 Surface Grinder that provides new accurocy 
ond flexibility for small grinding operations 


advance in simplicity of operation ond precision. 


A few years loter the Parker Ball Bearing was potented to 
et high speed and precision requirements and has been 
use ever since, 


These mony products of Parker Majestic will cantinue 
to serve the great automotive industry in the future, 
keeping pace with its demonds for speed, occuracy ond 
Tesearch ond engineering development brought dependability. 


MANUFACTURED BY 


MAJESTIC TOOL AND MANUFACTURING COMPANY 


147 JOS CAMPAU * DETROIT 7, MICHIGAN 


ars 


Indicate A-4-245-1 


é 
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=©RECISION MACHINES PARKER MAJESTIC . 
| 


DETROIT POWER SCREWDRIVER CO. 


with 


DETROIT POWER 
SCREWDRIVERS 


Amazing speed—ease of 
operation!—Will drive 
standard metal screws, 
sheet metal screws, 
self-tapping screws with 
standard round, flat, 
binder, fillister, or hex 
heads and special heads. 


Drives Screws 
at one Second 
Each 


All Screws 
Driven to 
Uniform 
Tension 


No Marring 
of Heads 


See us, Booth 939, A. S. T. E. 
Show, Philadelphia, April 10-14 


USED WITH: 

Presses, Centerless Grinders, Thread 
Rolling and Slotting Machines, or 
Special Machine. Made in 4 diam- 
eters, 10”, 12”, 16” and 24”. 


FEED: 

Screws, Screw Blanks, Rivets, Pins, 
Discs, Nuts, Bearing Rollers, Steel 
Balls, Washers 


4 DIAMETERS: 10”, 12”, 16”, 24” 


UTILITY SETS 


MARTINDALE 
ROTARY BURS 
AND FILES 


Set AB (Burs) or AF 
(Files) consists of 8 
rotary tools each. Cut- 
ting heads on Burs are 
from ys” to %” O.D., 
on Files %” to %”; all 
have 4” shanks. These 


eight tools comprise , 
well-rounded selection 
of shapes and sizes for 
a variety of metal cut 
ting operations in the 
tool-room, die shop, 
maintenance depart 
ment, or for production 
work. 

Price of either set js 
less than if tools were 
bought individually, 


NET, F.O.B. CLEVELAND, OHIO 


Set, ....99.75 6 to 11 $8.45 
—— AB or AF (2 to 5. 9, 10 12 or more. 78 


No. 1147 
Over 200 other stock sizes. Write for Bur Bulletin. 


MARTINDALE ELECTRIC Co. 


1421 HIRD AVE. « CLEVELAND 7, OHIO 


Indicate A-4-24-! 


GAMMONS 
REAMERS 


Originators and 
Manufacturers of 
Helical Reamers 

and End Mills 


Helical Taper 
Pin Reamers 
Shipped by 
Return Mail 


The 
GAMMONS-HOAGLUND 


Company 
awe we SENT Dept. A Detroit 16, Mich. 400 Main Street, Manchester, Co" 
Indicate A-4-246-1 Indic 
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PRICES 


| | Set AP 
| 
| 4 
| y J * | 
| 


ON GEARS AND SPLINES 


LESS BURRING TIME 

LESS FLOOR AREA 

LESS ELECTRICITY 

LESS SET-UP TIME 

LESS SUPERVISION 

LESS CUTTER COST 
CHAMFER WHEN BURRING 


fj 
fe 


PATENT APPLIED FOR 


MODERN’S advanced engineering introduces an- 
other innovation to industry with BURR-MASTER 
Gear Burring and Chamfering Machines. These 
machines remove burrs and chamfer teeth on 
both sides as well as the root diameter of the 
gear or spline. The reciprocating form-tool cutter 
provides for uniform chamfer around to the tooth 
end. Fast, economical and inexpensive. 


)IFFERENT-REVOLUTIONARY- ORIG! 


USERS 


rordad, 


14230 BIRWOOD AVE. DETROIT 4, MICHIGAN 


Continental, and Bora 


Packard 


? 

Uf 4 

j WY Wt, 

A | | 


Cutting 


PULLMAX 


SHEET STEEL AND 
PLATE WORKING 
MACHINES 


Do all of this work faster and easier with 
a Pullmax. Works mild and stainless steel, 
Write for Free non-ferrous metal, wire mesh. . . from fin- 


est gauge up to 44” (in mild steel). Leaves 
MMustrated Catalog smooth cut, requires no further finishing 


See the PULLMAX Machines 
“IN ACTION” 


why who ty ithy it! 


You've used regular “mikes” for such a long time 

you'll be amazed at the downright mind and BOOTH 959 

plain honest-to-goodness convenience you can get 

with this CONSTANT PRESSURE, INDICAT- | AMERICAN PULLMAX CO., ING. | 

ING MICROMETER. Just try it and you'll know AMERICAN PULLMAX CO. ING. 

why so many are buying it! 2627 North Western Ave. Chicago 47, Illinois 
You'll discover the Federal MIKEMASTER has | _Indicate 

more worthwhile advantages than any other 


micrometer. It’s the first really new micrometer 
made in this country in years. Once you've used 


Visit us in 


on production line, in stock room, ware- 


house or in the shop. Used by inspectors, 
it you'll recognize its superior accuracy — and : field men, engineers, salesmen. a { wm. 
you'll appreciate the convenience of reading an \) 
indicator instead of barrel graduations. You'll — 


see how easy it is to check out-of-round and taper, 
too. You'll find its “repeat” accuracy matches # 
some of your laboratory gages even though it sells 
for so much less money. 

You'll also be pleased with the usefulness of the 
pushbutton Retracting Anvil and the Tolerance 
Hands when measuring duplicate parts. You'll 


find extra value in the lapped, Tungsten Carbide ‘ 
Anvils — and you'll just naturally like its nice 
balance and its rust-proof, dull chrome finish. 

You don’t have to take our word for it. Find PORTABLE 


out for yourself. Ask to see the Federal MIKE- | 
MASTER . .. and to try it on your work. Write HARDNESS TE ST ERS 


to Federal Products Corporation, 1194 Eddy Street, 
Amazing savings in time and expense can be reolizee 
Providence 1, R. I. by taking the Ames Hardness Tester to the wor! Fo 
; hardness testing flat or round stock, tubing, dup!ce” 

parts, knives, saws and irregular shaped pieces, rece"? 


8) directly in the Rockwell Scales. No cutting off specime™ 
\ Via No laboratory delays. Complete with wooden carry"? 


case. Several sizes. Write for bulletin. 


Largest manufacturer of indicating 
type gages . . . exclusively. Mokers of Precision Bench Lathes & Milling Moc! ines 
| WALTHAM 54, MASSACHUSETTS is 
See our Booth 305 at The Too! Show : 4.28 
Indicate A-4-248-1 | Indicate 
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ARVIN 
Machine Tool Attachments 


ARVIN MACHINE TOOL ATTACHMENTS were designed by tool engineers whose practical 
erience in tool room procedure recognizes the necessity for Marvin units. 
RVIN rugged designing and precision engineering give you tool attachments of the highest 


Mility at c new low price. See MARVIN MACHINE TOOL ATTACHMENTS in operation at ASTE 
Bystrial Exposition in Philadelphia at Booth 1010. 


a 
MILL ATTACH MARVIN ROTARY INDEX TABLE MARVIN SLOTTING ATTACHMENT. 
n No. 7-1102. A strong rigid precision $-107 Tie 
ah og ae ating table at a moderate price be quickly mounted. It can be set ot 


The 6” table is graduated in degrees 


oe angles to get draft on dies, etc. Can 
and has “‘T”’ slots for 38” bolts, with a 


set at angles, pulled out far past 
ft t be pulled out past the travel of the 


tor large over - 


San rm bushing in the center. Table lock: 
emely simple to j table to handle large overhanging 
pindle equipped from the bottom. It cannot tilt. Cast . 
work Ihe stroke is adjustable from 
roller bearings iron worm wheel, hardened and ground ks ae aaa 
to Holder takes tools having 
operation at worm (40:1 ratio Worm can be oo 4 
nose takes end disengaged. 3 index plates with 6 set sar Pad: 
es wit " straight shank, up tc of holes each give a wide range of verarm by using a bushing or turning 
im comet tte Unit is machined divisions. Hand wheel also furnished lown a special overarm. Height is 
verarm. Easily graduated in 2 degrees. Height 2° width acnines dies 
verarms. No . which gives ample working space juared r splined holes, internal 
height 7/2” Price $93.00 years, etc. Price $82.00 


5 HEAD. No. D-1400. The Marvin THE NEW MARVIN MICROMETER MORING HEAD NO 
} wide latitude in selecting various M-l1000T. A versatile precision t f the highest quality, 
cific requirements. The Marvin Head small in size, low in cost. Designed for use on Milling 
perations required in gear cutting, lay Machines, Drill Presses, Boring Machines or Lathes. 
or reamers, cams, hex screws or SPECIFICATIONS: Cast iron body 2 Va” x 134” @ Close fit 
t comes complete with 3 index plate ting slide, adjusting screw to snug up slide or lock it e@ Slice 
t holes. It will tilt 5° below horizontal has 38” travel @ Dial graduates 1/1000” @ Hex socket for 
rtical axis—total 125°—-weight 15 Ibs adjustment. (Come mplete with the following equip 
2 heavy trunnions. Tail stock has 2 ment): 1-7/16” x 3” boring bar @ | solid tool bit @ 1 Ni 
center travel 2”. Vertically adjust- 2 Morse taper shank e ” straight shank e 3 wrenches 
work, spindle nose No. 2 Morse Taper Priced at $18 
threads, Price $99.50 Copyrighted by H. B. Hazerodt 1949 


Indicate A-4-249-1 
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Send for 
latest Engineering 
Data 


NOW! 


@ We are offering our con- 
venient loose-leaf binder 
and informative engineering 
literature releases to those 
interested in keeping abreast 
of new developments in Cer- 
ro Alloys and procedures. 
These low-temperature- 
melting alloys and special methods 
of application have been saving time 
and improving products for many 
manufacturers for several years. 


ips at 


>> 


Just send us your name on your 
company letterhead and receive the 
binder and all literature to date. 
New bulletins will reach you as 
they are released. 


CERRO de PASCO 
Copper Corporation 


Dept. 19, 40 Wall St. 
New York 5, N. Y. 


The Ziegler Tool Holder saves a great des 
of time when making set-ups for tappia 
and reaming jobs because the set-up dy 
not have to be so accurately made 4 
holder automatically compensating for 
accuracies of as much as 1/32” radiys 

1/16” diameter. Try it out and see } 
yourself! 

Even though the work may not be in py 
fect alignment with the spindle, you c» 
proceed with the job without danger 

the holes being bell-mouthed or oversiz; 


These are the reasons why Ziegler Tx 
Holders are in such widespread use, Cy 
one for your next tapping or reaming jo 
and see how much better work it » 
enable you to do. 


W. M. ZIEGLER TOOL CO. 
13570 Auburn, DETROIT 23, MICH. 


Indicate A-4-250-1 


Indicate A-4-204 


PATENTED STRIPPER AND VERTICAL FORMER 
WIRE GRIP ADJUSTMENT 


POSITIVE FEED STOPS WITH SCREWS 
FOR FINE ADJUSTMENT 


ROLL WIRE STRAIGHTNER 
HAS NEEOLE BEARINGS IN ROLLERS 


7 SIZES 


Send samples of your wire 
and ribbon metal formations 
to be made in high produc- 


tion at low cost, for estimate. 


ASK BAIRD 
ABOUT IT 


SADOLE KEYS IN CAMS NO. 3 MACHINE 
AND SMALLER 


FORMING CAM ROLLERS HAVE NEEOLE BEARINGS 


CLAMP BOLT 
CLAMP ADJUSTMENT 


WIRE and RIBBON 
Meial Forming MACHINES 


FORMING SLIDES HAVE GIBS ON EACH SIDE 


For further information, use Reader Service Card. See pages 129-130. 


FORM BRACKET ADJUSTMENTS 


DISC CLUTCH PULLEY 


TIGHT ENCLOSED GEA? 


WIRE STOP 


SLIDE SUPPO 


DJUSTING PINION 
AND PACK FOR 
CUT-OFF 


HANDWHEEL WITH 
SOLID WEB SUPPLIED 
iF DESIRED 


Tools, Tumbling Mo<! 


FREE LITERATURE... 
| @ 
| 244" | 
| fa Taps 2nd Reamers.. ih 
BAIRD 
| 
— f 
THE MACHINE CoMPAN | 
| | Indi A-4-> 
| 250 The To Engine’ 


close tolerance high 
speed internal gears 


HERE’S AN ACTUAL CASE: 


The Old The Way 


Production Line-Up | It's Handled Now 
1, Rough Broach 1. Rough Broach 
2. Shape 2. Finish Broach 
3. Shave 

Required Required 

Tolerance .0002” Tolerance .0002” 


EQUIPMENT USED: 


1 Broaching . 4 Broaching Machines 
Machine 


18 Gear Shapers 


2 Gear Shaving 
Machines 


These are actual figures from a well 
known automotive gear plant which 
adopted the all-broaching procedure 

about 2 years ago. Since then 


savings have been spectacular. 


This plant uses NALOY 
BROACHES each of which 
good for 38,000 gears 
before it Is retired. Naloy 


Of course they don't use the 


garden variety of broaches. The 


savings and precision achieved 


oaches have characteristics (and 


would not be possible with 


ordinary tools. 


we con prove this) that the average 
broach shop just doesn't have 
the facilities to duplicate. 


want Precision with maxi- 


mum economy, send for a 
Red Ring Broach Engineer. 


\ 


\ 
NATIONAL 


INE CO. 


WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 


Indicate A-4-251-1 


For further information, use Reader Service Card. See pages 129-130. 251 
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COOLANT FLOW 
WITH 


UTHMAN 
USHER 


INE TOOL 
ANT PUMPS 


Illustrated is a Crystal 
Loke Custom Built Sur- 
foce Grinder equipped | 


SOLID TUNGSTEN 
DRILL BUSHI 


Cut 
DOWNTIME . Scrap 
and INVENTORY: 


Steed up PRODUCTION 
ACCURACY and PROFITS: 


MACHINE PRODUCT 


Write for Bulletin 


Gusher Coolant Pump. Heavy duty 
pre-lubricated ball bearings, totally en- 
closed drip-proof motor, dynamically 
balanced rotating parts, lower power 
consumption when throttled are 
original design features that make 
Gusher Coolant Pumps efficient, 
economical and trouble-free in 
operation. You want the best— 
specify Gusher Coolant Pumps 

on your machines. 


THE RUTHMAN 
MACHINERY CO. 


1810 Reading Road 


Cincinnati 2, Ohio 


Split-second coolant flow from a 

trickle to full volume is one of the out- courtesy of Crystal Loke | Indicate A-4 ~252.3 

standing characteristics built into every ——_ 


Five Models for 


LATHES, SHAPERS, PLANERS, BORING MILLS. 


RANGE 1%” To 3” RADIUS (MODELS ALSO AVAILABLE For 
CONVEX CUTTING AND FOR RADII! to 6” ON PLANERS, ETc 


C. B. TEETER 


Tool Room Specialties 
4470 Oakenwald Ave. 
Phone Drexel 3-3571 


Chicago 15, |! 


Indicate A-4-252-1 


Indicate A-4-232 


Sealed—in a bath of 


The spindles of all MOTOR TOOL LIVE CENTERS 
revolve on ball and roller bearings—in a sealed 
oil bath. Friction is reduced to a minimum because 
these essential parts are sealed in—preventing 
leaking of the lubricant and chips and dust from 
entering spindle housing. Each spindle has the 
Exclusive RED BAND OVERLOAD INDICATOR. 


Send for bulletin and case history files that will 
show you how you can profit by using Motor Tool 


Live Centers. 
Eastern Distributor 


You Can 
SAVE 80% 


By using this 
ONE Universal 
Tool Holder 


Not These 


TOOL 


. No tool chatter Can 
Ideal for carbide 


. Bit sizes: 1/4”, 5/16”, 3/8”, 7/16” 


ONE tool holder for all positions . . 
do internal boring or internal threading .. . 
tools . . 


WRITE FOR oN A PROMPT 
REC 
ROY” 40 75 West Broadway New York 7, N. Y. 
Indic 
252 For further information, use Reader Service Card. See pages 129-130. The To 
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IMPLEX 


1wO MAN PRODUCTION LINE 


Over one thousand pieces per 71/2 
hour shift, each piece having 45 
Foperations to precision toler- 
fonce. That’s the way to get 
Blower costs. 


The 45 operations on the piece shown above 

@ include precision boring, facing, drilling, tapping and 
external threading. 

Twenty-eight operations are performed on the first, 


seventeen on the second No. 3U Simplex Precision 
Boring Machine. 


PRECISION BORING MACHINES 


SIMPLEX MACHINE TOOLS DIVISION 
STOKERUNIT CORPORATION 
4528 West Mitcheil Street 


MILWAUKEE, WISCONSIN 
‘oring Machines, Planer Type Milling Machines, Special Machine Tools 


Indicate A-4-253-1 


RCision 


| 


PRECISION DRILLING 


MADE EASY WITH 
THIS COMPACT UNIT 
eFingertip Variable 
Speed 
1000 to 15,000 RPM 
eFast Approach Air 
Feed 
e Hydraulic 
justment 
and up 


$213.50 air feed 
CONTROLLED SPEED 


wacuncs 


The Electro-Mechano (Co. 266 E. Erie St., Milwaukee, Wis. 
Indicate A-4-254-1 


.004-.156" 


Feed Ad- 


d 
$124 iver feed 
Send for 


Helpful 
Bulletin 


DRILL HARDENED STEEL WITH "HI-ROCK- 
WELL" DRILLS WITHOUT ANNEALING 
Every toolroom needs Ray-Metal “Hi- 
Rockwell” drills. These tools drill pre- 

cision holes in steels testing C-40 to C-68 
Rockwell quickly and without anmealing. 


Ideal for reworking tools and dies, they 
actually +t a curled chip! THEY CUT!!! 


Sales territories open. 
Available in standard sizes—order from: 


SA TAL 


Detroit 17, Michigan 


9500 Carbon Street 


Indicate A-4-254-3 


Bausch & Lomb | 
MAGNIFIERS 


“Built the Makers of 
PRECISION. 


Mark of fine toolmakers everywhere is 
the perfection of the instruments they 
work with. A Bausch & Lomb glass as- 
sures you of unsurpassed excellence in 
design, in material and workmanship. 


$1.05 to $12.00 
+ Folding Pocket Magnifiers .$1.70 to $3.75 
+ Double Lens Magnifier 


+ Hasting's Pocket Magnifier 


Pocket Magnifier with case...$1.00 


aN. 


Indicate A-4-254-5 | 
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For further information, use Reader Service 


| ¥ ENGINEERS! MACHINISTS! INSPECTORS! 

| | “BALTIC™ SWEDISH 


VERNIER CALIPER; 


1/1000-inch reading to 6 
True precision now 
extreme acc 
measurement. 


available for close 

inside WOrk— 
measuring surfaces engraved 
scales; sliding head carries inside and 
vernier scaies; x ground bar. 
anteed; names of targe pliant users o 
circular 


ans 


Imported Exclusively By 


Indicate A-4-254.) 


TRINDL ARC WELDER 
er Indu strial Ty» 


jigs 

This sensationally priced Mode! 125A 4 
is but one of a wide range of models. T 

a Trind! Welder for every job and every pu 
Order direct or write Dept. 122-DA | 
literature 


TRINDL PRODUCTS, LTD. 
17 E. 23rd St. Chicago 16 
Indicate A-4-254-4 


IMPROVE SHOP PRACTICE 


WITH INTERCHANGEABLE CARBIDE TIPPED TOOLS 


LOW TOOL COST FEATURED WITH 
“APEX” TOOL HOLDERS AND BITS 


All Standard Shapes carried in stock for machining Ste: 
or Cast Iron. 


Manufacturers of Inserted Tooth Milling Cutters, Roun¢ 
Shank or Shankless Tool Holders and Tool Bits. 


You are invited to inspect these tools, Booth ASTI 
Industrial Exposition, Philadelphia, Pa., April 10-140», 
THE APEX TOOL & CUTTER CO., IN 
SHELTON, CONNECTICUT 
Indicate A-4-244 
Card. See pages 129-130. The Too nginee : 


= a | 
‘Importers of fine tools, | 
| 
| 
4 & Here is the 
| 
|= 
| 
c | 
......$12.00 | 
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POPE 


POPE PRECISION SPINDLES with two double-row, 
super-precision, cylindrical roller bearings and 


two separate ball thrust bearings 


Because POPE Precision Spindles 
have more radial and axial rigidity to 
support the modern, high production 
cutting tools used for boring, milling, 
drilling or grinding. 


1. POPE Spindles are dependable and 
trouble-free. They revolve accurately 
under the heaviest loads. This means 


continuous production of accurate 
parts 


2.POPE Spindles eliminate chatter. 


SPECIAL 
BUILT TO YOUR SPECIFICATIONS 


MOTORIZED 


There are no internal clearances be- 
tween the rotating parts. But there is 
an internal preload which assures 
accurate centering of the shaft without 


depending on the maintenance of an 
oil film. 


3. The indicat 


the noses ol! 


(less than 5O n 


When you want a Precision Spindle, let us have your specifications 
and you'll receive a prompt reply including price and delivery 


TRADE MARK REG. U.S. PAT. OFF. 


For further information, use Reader Service Card. 


No. 68 


POPE MACHINERY CORPORATION 
ESTABLISHED 1920 
261 RIVER STREET « HAVERHILL, MASSACHUSETTS 
BUILDERS OF PRECISION SPINDLES 


Indicate A-4-255-1 


See pages 129-130. 
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RRET PUNCH PRESS 
AT THE A.S.T.E. SHOW 


BOOTH 731 


Lot of 176 Lot of 1374 
3 Handling Operations 3 Handling Operations 
Size 8%" * 14” x .047 steel Size 8%," * 14” x .047 steel 


THEN SEE 
THE RA 41-P 
IN OPERATION 


Panels A and B are somewhat similar. After producing 176 
pieces of panel A, engineering changes were made and 
incorporated in template changes. Production Was completed 
on Panel B. 


WIEDEMANN MACHINE COMPANY 


4205 WISSAHICKON AVE 


PHILADELPHIA 32, PA. 


fu 
. 
F or T ther infor mation use Reader Ne rrice ( ar d. ‘ see e 


Indi« \-4-25 
The To 


AMAZINGLY FAST 
A B 
: PIERCING TIME PIERCING TIME 
PER PIECE AS SHOWN PER PIECE AS SHOWN 
5 min. 43 set. 
= 


—SPS 


SELF-LOCKING HOLLOW SET SCREW 
WITH MONEY-SAVING KNURLED POINT 
SHAKE LOOSE”’ 


Knurled Head Socket Cap Screws Knurled Head Stripper Bolts 


Fiat Head Socket Cap Screws Precision-Ground Dowel Pins 


Self-Locking Socket Set Screws Fully-Formed Pressure Plugs 


See us at Space 128, A. S. T. E. Exposition, 
April 10-14, Convention Hall, Philadelphia. 


STANDARD PRESSED STEEL CO. 


JENKINTOWN 37, PENNSYLVANIA 


For further information, use Reader Service Card. See pages 129-130. 
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Mite. in Size; Mighty in Power 


A few of the 


Air Control Products 


CLAMPS 


WEIGH LITTLE 
COST LITTLE 


» Mounted Type also Available) 


Do you know what a tremendous saving in time and muscular effort can be 
made by using Air Clamps for holding work in position to be processed? Air 
Clamps have obsoleted manual or mechanical devices for holding work. And 
here are the Air Clamps that make every application practical and economical. 

The new Schrader bantam-size Air Clamps save space—they pack all the 
power possible into the least dimensions; Piston and body are ruggedly con- 
structed for long, hard use. Body is of precision-machined cast brass—easily 
maintained. And Schrader Air Clamps are adaptable to practically any type of 
application. There are two types of mountings, 
base or leg; six models in each type—strokes of 1 
to 2 inches; cylinder diameters—1", 2!/," and 3”. 


There's a Schrader Air Clamp for every applica- 
tion and they weigh so little and cost so little 
you need not hesitate to design them into produc- 
tion machines with confidence. 


Write for a complete catalog data sheet today. 


E WAY VALVE This valu is especially 


designed for use with above cylinders. The valve body 
houses a precision lapped stainless steel disc which slides 
on a bronze ring providing positive sealing action—featur- 
ing ease of maintenance. Can be operated manually or 
mechanically. 


Check Here 
AY A. SCHRADER’S SON, 498 Vanderbilt Ave., Brooklyn 17, N.Y. 

Air Cylinders | 

Division of Scovill Manufacturing Company, Incorporated 
Operating Voives 

Please send me information and free literature about the products | have Press & Shear Controls 

checked in the squares at the right Air Ejection Sets 
Blow Guns 


Air Line Couplers 
Alt Hose & Fittings 


Hydreviic Geuges 


Pressure Regviators & Oilers 
Air Streiners 
Unifiere Tube Fittings 


Indicate A-4-259-1 
0 For further information, use Reader Service Card. See pages 129-130. 259 
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ble at a glance 


Pump 
change 

time—'2 
to 1 hour... 


Colonial 
Broaching 


BEAT 


Colonial broaching machines— 
SINGLE and DUAL RAM for 
surface broaching, PULL-DOWN and 
PULL-UP for internal broaching— 
not only meet J.1.C. standards but 
actually GO ONE STEP FURTHER 


Colonial has added intercha 
ability of components— 
hydraulic, mechanical and electri 


nge- 


al 


= = 

The combination of these two steps = — a 

ahead in broaching machines—J.I.C. = LIC STaNonge | 

standards and standardization and — jac for | 

interchangeability of components—also =: 

means that STANDARD Colonial ee E 

machines can be adapted with amazing = were set z 

ease to all kinds of AUTOMATION: — vupasa 3 

» » automatic loading and unloading goal 

»» hopper and magazine feeds = 

» automatic indexing and clamping = ...by the Joint Industry Conference & 

= _ of major users and manufacturers 2 

- other machines (for automatic = Covering hydraulic and electric 2 

transfer of work between machines) _ operation, they set forth what is [DEAL = 

We will be glad to send you descriptive bulletins = 2 

== INIT iV N-L IME, anc 

_ MAXIMUM ACCESSIBILITY and 

= SERVICEABILITY of operating 2 

= plus MAXIMUM OPERATOR 2 

= SAFETY. 

= When buying ANY kind of machine & 

= tool, it will pay you to check how 2 

= _— Close its design comes to meeting a 


260 


For further information, use Reader Service Card. 


See pages 129-130. 
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All hydraulic units ... | Locate any electrical ... : 
s | 
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BOARDMASTER prartinc DURALINE DRAFTING MACHINE SCALES 


Accurate, rugged, convenient, versatile A new achievement in drafting scales based 

esave up to 40% of your drawing time. on the stability of aluminum alloy and HIGH 

IMPROVE ACCURACY CONTRAST readability. 

erepuce raticue e HIGHLY READABLE IN ANY LIGHTING 

'* J MORE PLEASANT « WON’T WARP OR SHRINK | 
INVALUABLE FOR GETTING WON'T CHIP, PEEL OR BURN 
OUT RUSH JOBS eNO “FILING” OF PENCIL POINT 


} 


\ Hi! 'M D. M. DURALINE, UNIVERSAL'S NEW DRAFTING MACHINE SCALE 


* Boardmaster and | will be on display at the Industrial Exposition, Convention Hall, Philadelphia, 
Exhibits 326 or 865. WE'D LIKE TO MEET YOU! OR WRITE FOR DESCRIPTIVE LITERATURE. 


UNIVERSAL DRAFTING MACHINE CORPORATION 
CLEVELAND 2, OHIO 
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Philadelphia — pril 10-14 


Make your attendance pay off at the A.S.T.E. Phila- 
delphia Exposition by a ‘‘cost-cutting’’ consultation 


with Sheffield Factory Engineers. 


Learn how costs can be cut in Gaging, Grinding, Gear 
Burring, Chamfering and Burnishing, Threading, Dies, 


Tooling, Contract Engineering and Manufacturing. 


You will see many new and advanced Sheffield “Cost- 
Cutting’’ products in action—you can learn how they 


may be applied in your plant to reduce your costs. 


Bring your prints and sample parts. By working and 
sketching together, recommended solutions and com- 
plete specifications, in many cases, can be given right 


on the spot. 


If you don’t go to Philadelphia, bring 
or mail your prints to Dayton for “‘cost- 


cutting’’ consultation or recommendation. 


the Sh ¢| fell d corporation 


yton 1, Ohio, U.S.A. 


5496 


Cut Gaging Costs With Precisioncires 
And Other Sheffield Gages 


Lowest Cost Inspection With 
Sheffield Automatic Gaging 


Lower Cost Per Thread With 
Murchey Threading Tools 


Cut Grinding Costs With Sheffie 
Crushtrue Rolls, Devices and Grin 
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